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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Refefence To Related AppHcations 

This application claims the benefit of the filing date of U.S. provisional patent 
application serial mrrber 60^12.359. attorney docket number 25791.38. filed on 
June 19, 2000, the disdosure of which is incorporated herein by reference, 

This appfication is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utifity patent application serial no. 09/454,139. atbmey docket 
no. 25791.3.02, filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. provlstonal patent application no. 6(V11 1,293, attramey docket no. 25791.3, 
filed on 12/7/1998; (2) U.S. utility patent appllcatkm serial no. 09/510.913. attorney 
docket no. 25791.7,02. filed m Zi23!2DQQ. which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. 
utility patent applkatlon sertel no. 09^02,350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. whteh dairfied the benefit of the filing date of U.S. provisional 
application no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent 
appHcatmn serial no. 09/440.338, attorney docket no. 25791.9.02. filed on 
11/15/1999. which claimed the benefit of the fiUng date of U.S. provisfasnai 
appttcatton no. 60/108.558. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provlstonal patent application no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 
patent- appBcatton no. 09/523.460, attorney docket no. 25791.11.02. filed on 
3/1W2000. whtoh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895. 
attorney docket no. 25791.12.02, filed on 2/24/2000. whfch claimed the benefit of 
the filing dates of U.S. provisional application no. 60/121,841, attorney docket no. 
25791.12. filed on 2/26/1999 and U.S. provlstonal applteation no. 60/154.047. 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility application no. 
09/51 1,941, attorney docket no. 25791.16.02. filed on 2/24/2000. vwhich claimed the 
benefit of ttie filing date of U.S. provlstonal serial no. 60/121,907, attorney docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent application no. 09/588.946, 
atlomey docket no. 25791.17.02, filed on 6/7/2000, which claimed ttie benefit of the 
ffflng date of U.S. provlstonal patent appUcation serial no. 60/137,998. attorney 
docket no. 25791.17. fited on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attomey docket no. 25791.23.02, fited on 4/26/2000. vi>htoh claimed ttte 
benefit of ttw filing date of U.S. provistonal apptication no. 60/131.106. attomey 



docket no. 25791.23, filed on 4/26/1999, Applicants incorporate by reference the 
dtedosures 6f these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146.203. attorney docket no. 25791.25. filed 
on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/182.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteatton no. 60/159.039, attorney docket no, 25791.38. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 80/159.033, attorney docket no. 25791 ;37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228, 
attorney docket no. 25701.39, filed on 11/12/1999. . Applicants incorporate tyy 
reference the disclosures of these applications. 

Background of the Inventton 

This inventton . relates generally to wellbora casings, and In particular to 
wellbora castogs that are fornied using expandable Hibuiar members. 

Conventionally, when a wellbora is created, a number of casings ara 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undeslred outflow of drilling fluid Into the fomiatlon or Inflow of fluid from the 
fbmiation into the borehole. The borehole is drilled Iri intervals whereby a casing 
v^lch is to be installed In a lower borehole Inten/al is towered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the lower Interval is of smaller diameter than the casing of the upper 
Interval. Thus, the casings are In a nested arrangement with casing diameters 
decreasing fn downward direction. Cement annul! are provkJed between ttie outer 
surfeces of the casings and tiie borehole wall to seal ttie casings from ttie borehole 
wall. As a oonsequence of this nested anangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter invoTves kicreased costs du& to heavy casing handling equipment, large 
drill bHs and increased volumes of drilling fluid and drill cuttings. Moreover, 
increased drilling rig time is Involved due to required cement pumping, oennent 
hardening, required equipment changes due to large variations in hole diametere 
drilled iri the course <rf ttie well, and ttie large volume <rf cuttings drilled and 
rennyved. 

The present invention is directed to overcoming one or more of ttie 
limitetions of ttie existing procedures for fomning wellbores. 



Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that include? 
positioning the tubular member and an exparmion cone within the preexisting 
5 strndure, anchoring the tubular member to the preexisting structure, axially 
displacing the expansion cone relative to ttie tubular member by . pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to ar)other aspect of the present invention, a method of coupling a 

10 tubular member to a premisthig structure is provided that includes positioning the 
tubular member and an expanston cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubidar member. The tubular member includes: an annular member, including: a 

1 5 wall thickness that varies less than about 8 % , a hoop yield strength that varibs less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
. failure for radial expanskms of up to about 30 %, and no necking of the wails of the 
annular member for radial expanstons of up to about 25%. 

According to another aspect of the present Invention, a method of coupling a 

20 tubular member to a preexisting structure is provided that includes injecting a 
lubricating fluid into the preexisting stmcture, posittoning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular memt>er to 
the preexisting structure, and axially displacing this expansion cone relative to the 
tubular nnember by pulling the expansion cone through the tubular member. 

25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that includes 
posittoning the expandable tubular meniber and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular memt)er includes: a first tubular hnemt>er, a 
second tubular member, cmd a threaded connectk>n for coupling the first tubular 
. member to the second tubular member. The. threaded connection Includes: one or 
more sealing membm for sealing the interface between the finit arKi second tubular 

35 members. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is pnjvided that includes 
positioning the expandable tubular member and an expansion cone vyithin the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure; and axiaily displacing the expansion cone relative to the expandable 
tubular men*er by pulling the expansion oone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular membere with a sealant, coupling the threaded 
portions of the tubular members and Curing the seplsmt 

According to anotho- £epect of the present invention, a method of ooiDlIng a 
tubular member to a preexisting structure is provided that Includes positioning the 
tubular member and an expansion oone within the preexteting structure, anchoring 
■the tubular member t6 the preexteting structure, and axiaily displacing the expanston 
cone relative to the tubular, member by pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings fbr 
engaging the preexisting stmcture, and a sealing eiennent positioned between the 
rings for sealing the interface between the tubular member and the preexisthig 
structure. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stoicture Is provided that includes positioning the 
expandable tubular member and an expansion oone within the preexisting structure, 
anchoring the expandable tubular nwmber to the preexisting structure, and axiaily 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect (rf the present Invention, a method of coupling a 
tubvtor member to a preexisting structure is provided that includes positioning the 
expandable tobuiar member and an expansion cone virtthin the preexisting structure, 
anchoring the expandable tubular member to the preexisting stoicture, and axialiy 
displacmg the expansion cone relative to the expandable tubular member by pulling 
the expansion oone through the. expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intemnediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the intemtedlafe portion. . 



According to another aspect of the present invention, a method of coupling a 
tubular menr*er to a preexisting structure is provided that includes petitioning the 
expandabto tubular member and an expansion cone within the preexisting staicture. 
michoring the expandable tubular member to the preexisting structure, and axially 
5 disfriadng the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substanUaily constant axial 
force, and an Increased axial force. 

According to another aspect of the present Invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone v^in the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expar^on oone thrpngh the expandable tubular mernber. 

1 5 Accorcfing to another aspect of the present invention, a method of coupling a 

tubular memba- to a preexisting structure is provided that Includes positioning the 
tubtdar member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and injectir)g a cursMbie fiuidic sealing materiai. between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of me present invention, a method of coupling a 
tutHilar memt)er to a preexisting structure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and axlaHy displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

. According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preextoting structure is provide that includes positioning the 
tubular membM- and an ex|»in$ion cone withfti the preexisting stmcture, anchoring 
the tubular member to the preexisthg stnjcture by heating a portion of the tubular 
member, and axially dbpiacing the expansion cone relative to the tobular member 
by pulling the expansion cone through the tubular member. 



5 



According to another aspect of the present Inventton, a method of coupfing 
an expandable tutxjlar member to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure. r>ositioning the anchoring device above the 
expansion oone. anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisiing structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
smjctUTB, explosively anchoring the tubular member to the preexisting stnidure, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting stmcturs Is provided that includes fixing the 
position of an expansion cone within the preexisting structure, driving the 
expandable tubular member onto the expansion cone in a first direction, and axially 
displadng the expansion cone in a second direction relative to the expandable 
tubtrfar member. The first and second directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular, an expansion oone. and a resilient anchor within the 
preexisting stwcturo, releasing the resilient anchor, and axially displacing the 
expanston oone vifithin the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preeiqsting structure is provided that includes 
pladng the expandable tobular member, an expansion cone, and an anchor into the 
preexteUng stnicture. and anchoring the expandable tubular member to the 
preexisting stnicture bf. pivoting one or more engagement eleinents, and axially 
displacing the expansion cpne. 

Aooofding to another aspect of the present invention, a method of coupling 
an expandable tubular member to a pree)dsting structure is provided that Includes 
placing the expandable tubular member and an expansion oone Into the preexisting 
structure, placing a quantity of a fhiidlc material onto the expandable tubular 
member to anchor the expandable lubular member to the preexistang stmcturo, and 
axially displacing the expansion cone. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular nnember to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular rnember to the preexisting 

5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing nuterial, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubutair member to a preexisting structure is provided that includes 

10 pladng the expandable tubular member and an expansion oone within the 
preeidstlr^ structure and applying an axial force to the expandable tubular memtier 
in a downward direction. 

According to another aspect erf the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

15 placing the expandable tubular member and an expansion done within the 
preexisting structure, injepling a quantity of a first fluidic material having a first 
density into the regton of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 The second derisity is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion oone into the preexisting 
structure, anctoring the expandable tubular member to the preexisting structure, 

25 apptyir)g an axial force to the expansion cone, and pressurlzirig an interior portion of 
the expandable tubular member below the expansion cone. 

According to another aspect of the present inventfon, a method of coupling 
an expandable tubular member to a preexisting structure Js provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 

According to another aspect of the presiint invention, an apparatus for 
coupling a tubular member to a pree)dsting strudure is provided that Includes an 
expandable tubular member, an anchoring device adapted to couple the exparuiable 
tubular memt)er to the preexisting strudure,. and an expansion cone movably 

35 coupled to the expandable tid)ular member and adapted to radially expand the 

7' 



expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves formed Ity the outer surface of the tapered first 
end, and one or more axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
Includes an e)9)andable tubular member, an anchoring device adapted to couple the 
expandable, tubular member to the preexisting structure, and an expansion cone 
movably coupled to the e)q>anddble tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 
annular member, , having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %. inru>erfections of less than about 8 % 
of the wall thickness, no bilure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expanstons of up to about 
25%. 

According to another aspect of the present inventior>, an apparatus for 
coupling an expandable tubular nfiember to » preexisting structure is provided that 
includes an expandable tut>ular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular memt)er. The expandable tubular member Includes: a first 
tubular member, a second tubular member, and a ttireaded connection for coupling 
\he first tubular member to the second tubular nrmnber, the ttireaded connection 
including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mernber to a preexisting structure is f^ovided ttiat 
includes an expandable tubular member, an artchoring device adapted to couple the 
expandable tubular member to the preexisting structure. arKl an expansion cone 
nrKivably coupled to the e)q>andable tubular member and adapted to radially expand 
the expandable tubular member. The expandidble tubular member includes: a layer 
of a lubricant coupled to ttie interior surface of ttie tubular member. 

According to another aspect of tfie present invention, an apparatus for 
coupling an expandable tubular menfiber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnicture. and an expanston cone 

8 



movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member Indudm: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a pree)QSting structure is provided ttiat 
includes an expandable tubular member, an anchoring devioe adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radtolly expand 

10 the expandable tubular member. The expandable tubular member Includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the inteiface Mween the tubular member and the 
preexistbig structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably ooupled to the expandable tubular member and adapted to radially expand 
. the expandable tubular member. The expandable tubular nnember Includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted tp couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably ooupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an Intermedate portion coupled to the first preexpanded 
. portion Including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect erf tite present invention, an apparatus for 

coupfing an expandable tubular memb^ to a preexisting structure is provided that 
mdudes an expandable tubular mentf)^, an anchoring devioe adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

9 



the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
5 includes a first support member, a second support member coupled to the first 
support member, an expar^lon cone coupled to the first support menriber, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member.adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 
10 above the expansion cone. 

Acoonflng to another aspect of the present Invenficm. an apparatus for 
omipling an exparviable tubular member to a preexisting structure is provk^ that 
Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
15. expandable tobular member coupled to the expansion cone, and an explosive 
^ artchoring device coupled to the second support member adapted to couple the 
. expandable tubular rnc^nber to the preexisting stmchira. 

According to another aspect of the preserit invention, an apparatus for 
oxipllng ajn expandable tubular member to a preexisting structure is provided that 
20 includes a support memt>er, an exparKlable e}^ansion cone coupled to the support 
member, and an expandable tubidar nnember coupled to the expansion cone. 

According to another ^pect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an e}q:>andabl6 expansion cone coupled to the support 
25 member, and an exparidable tubular member coupled to the expandable expansion 
cone. 

According to anoth^- aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tobi^r member oc^pled to the expansion oone including one or more 
shape memory metol inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present Invention, an apparatus for 
oouprmg an expandabte tubular member to a preexisting structure is provided that 
35 includes a support member, an expansbn oone coupled to the support member, an 
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expandable tubular nnember coupled to the expandable expansion cone, and a 
resHtent anchor coupled to the expandable bbular member. 

According to anothw aspect of the present invention, an expandable tubular 
member is provided that Includes: an expandable tubular body, one or mora resflient 
panels coupled to the expandable tubular body, and a release member releasabty 
coupled to the resilient panels adapted to controHably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupttng an expandable tubular merrtor to a preexisting structure is provided that 
incfcjdes a support member, an expansion cone coupled to the support member, an 
expandable tubular mofrd^er odupled to the expandable expansion oone» and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotaRy coupled to the expandable tubular member for engaging Vtm preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular nrmnber coupled to the expandable expanston cone, and an 
anchor coupled to the expandable tubuteff member, including: one or mom petal 
baskets pivotally coupled to the expandable tul>ular ntember. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a siptted 
portton provteled at one end of the expandable tubular m^ber 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubularmeml^r to a preexisting structure provided that 
includes a support member, an expansion cone, an expandable tobular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 
a mass coupled to the end portbn of the expandable tubular member. The weight 
of the mass is greater than the yiekl strength of the expandable tubular number. 

According to another aspect of the prraent Invention; an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member including a fluM passage, an expanston cone coupled to 
the support merriber, an expandable tubular member coupled to the expansion 
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oone» a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamt>er coupled to the fluid passage^ the fluid chamt>er defined by the 
interior portion of the expandable tubular mennber between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular nnember to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10. According to another aspect of the present invention, an apparatus is 

provMed ttiat includes a tubular merriber coupled to a premisUng structure. The 
tubular member is coupled to the preexisting structure by tiie process of: 
positioning 0ie tubular member and an expansion cone wiUiln ttie preexisting 
sbructure, axially displacing the expansion cone, removing ttie expansion cone, and 

15 applying direct radial pressure to the tubular merhber. 

Brief Description of ttie Drawings 
FIG. la b a fragmentary cross-sectimal illustration of the ptacement of an 
embodiment of an apparatus for expanding a tubular member wittiin a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1a after anchoring the expandable tubular member of the apparatus to ttie wellbore 
casing. 

FIG. 1c is a fragmentary crc^s-sectional illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacement of ttie e)9>anslon cone by pulling on ttie 
expansion cone and injecting a pressurized fluid below ttie e)q>anslon cone. ' 

FIG. 1e is a fragmentary cross-sectional illustration of ttie apparatus of FIGS. 
1c and Id after the completion of ttie radial expanskm of ttie expandable tubular 
30 member. 

FIG. 1f is a fragmentary cross-sectional illustnation of ttie apparatus of FIG. 
1e after ttie decoupling of the anchoring device of ttie apparatus from ttie wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the weltt>ore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
emtxKilment of an apparatus for expanding a tubular memt)er within a weBbofe 
casing and an open hole in a subterranean formation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectional illustration of the apparati^ of FIG; 
2b after Initiating the axial displacement of the expansion cone. 

FIG. 2d Is a fragmentary cross-sectional Ulustration of the apparatus of FIG. 
2b after initiating the axial displaoement of the expansion cone by pulling, on the 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragmentary aross-secUonai illustration of the apparatus of FIGS. 
2c and 2d afler the completion cS the radial expansion of the expandable tubular 
memtier. 

FIG. 2f is a fragmentary cross-secttohal illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

FIG. 3a Is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration erf the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after intttating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after oonnpleting the radial expansion of the expandabte tubular member. 

FIG. 4 is a fragmentary cross-sectional illusbation of an embodiment of a 
shock absorbing system for use in the apparatus of FI63. la to 3d. 

FIG. 5 is a ooss-secfional illustration of an embodimerit of a coupling 
arrangement for use h the expandabte tubular members of the apparati^ of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an embodiment of an expandat>ie 
tubular member hfiving a slotted lower section for use in the apparatus of FIGS, la 
to3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-^xpanded upper portion for use in tfie apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-sisctional illustration of an embodiment of an expandable 
tubular member havbig a slotted upper section for use in the apparatus of FIGS, la 
tD3d. 

10 FIG. 8 is a graphical Illustration of an enibodbment of a method of applying an 

axial force to the expanston cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross*sectional illustration of the placement of an 
embodiment of an apparatus for expariding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a frs^mentary cross-sedtonal ilhjstraflon of the apparatus of FIG. 

10a during the irijeclion of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross*secttonal illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. 1 0e is a firagmerrtary cross-sectional illustration erf the apparatus of FIG. 
25 lOd after anchoring the expandable tubularmember of the apparatus to tt)e wellbore 
casing. 

FIG. lOf is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of tiie expmsim cone. 

RG. lOg te a fragmentary cross-sectional iRustraflon of Uie apparatus of FIG. 
30 . lOe after inittaUng the axial displacement of ttie expansion cone by pulfing on the 
expanston oone and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragrnentary cross-sectional illustration of ttie apparatus of 
FIGS. lOf and lOg after the corTq>letion of the radial expansion of the expandable 
tubularmember. 
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FIG. lOi is a frdgmentary cross-sectional illustration of the apparatus of FIG. 
lOh after the decoupling and rmoval of the anchornrig device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-secttonal illustration of an alternative 
emtxxilment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 11 b is a fragmentary cross-sectional illustraUon of the apparatt^ of FIG. 
1 la after anctoring the expandable tubular member of the apparatus to the weilbore 
casing. 

FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lib after initiatfar^ the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sedional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

' FIG. 11e is a fragmentary cross-sedional illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring de\rice. 

FIG. 1 1f is a fragmentaiy cross-sectional illustration of the apparati^ of FIG. 
lie after initiating the axial displaoement of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross*sectionat illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an altematlve 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a weilbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the weilbore casing. 

FIG. 12c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandabte expansion cone. 

FIG. 12d is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
12c after completing the nadial expansion of the mpandable tubular member. 

FIG 13a Is a fragmentary cross-sectional Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular memt>er to a 
preexisting structure positioned within a welll>ore. 
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FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of F(G. 
13a after activating tt^ shape nf)emory n^tal inserts in order to anchor the 
expandable tubular nnember to the wellbore casbig. 

FIG. 1 3c is a fragnnentary cross-se<^ional UtustrBtton of the apparatus of FIG. 
5 13b after initiating the axial displacement of the expansion cone. 

FIG. 13d Is a fragmentary cross-sectiortdl illustration of the apparatus of FIG. 
' . 13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-secdonal Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragnnentary cross-sectional illustratton of the apparatus of FIG. 
14a after coupling the padcer to the wellbore casing. 

FIG. 14c is a fragmentary cross-secHonal illustration of the apparatus of FIG. 
'14b after initiatirig the axiai displacement of the expandable tubular member towards 
IS the expansion cone. 

FIG. 14d is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tutnjlar member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustrafion of the apparatus of FIG. 
20 14d after decoupling the padcer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular memt)er. 

FIG. 14g is a fragmentary cross-sectlmal illustration of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupOng an expandable tubular member to a 
preexisting structure positioned withh a wellbore. 

FIG. 15b is a fragnnentary cross-sectional fliustratlon of the apparatus of FIG. 
30 15a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary ooss-sectional illustration of the apparatus of FIG. 
15b after initiating the axial displacernent of the exparision cone. 

FIG. 15d is a fragmentary crose-sectlonal Hlustration of the apparatus of FIG. 
1 5c after completion of the radial expansion of the expandable tubular nnember. 
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FIG- 16a Is a top view of an embodiment of a resilient.anchor for use In the 
apparatus of FIG. 15a. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 

FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 
use in the apparatus of FIG. 1 5a. 

FIG.. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an attemata 
embodimmt of a resBlent anchor for use In the apparatus of FIG. 15a. 

FIG. 18b Is a frag.mehtary cross-secttonal top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an firont view of an embodiment of an expandable tubular 
member including one or nx)re resiilent paneb. 

FIG. 1 9b is a crosa-secUonal view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 1 9a. 

FIG. 20a is a fragmentary cross-sedional illustratioh of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-secdonal illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustretion of the apparatus of RG. 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d is e fragmentary cross-sectional illustretion of the apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an iliustratidn of an embodirnent of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
the spikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an Illustration of the anchor of FIG. 22a after outwardly extending 
the splices. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FiG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an attemative 
embodiment of an apparatus for coupling an e)(pandat>ie tubular memt>er to a 
S preexisting structure positioned within a wellbore. 

RG. 23b is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
20a after Injecting a quantity of a handenable fluldic sealing material Into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c b a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenabie fluldic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15. 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a te a fragmentary cross-sectional lOustraition of an alternative 
embodiment of an apparatus and method for coupfing an expandable tubular 
member to a preexisting stnicture positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragn^ntary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the padcer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-secUonal illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned wittiin a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-secHonal illustration of ttie apparatus of FIG. 
25a after ir^jecting a quantity of a fluidic material into the expandsd)le tubular 
30 member having a higher density than the fluid wlttiin the preexisting structure 
outside of the expandable tubular menrt>er. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion bone. 
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FIG. 26a is a fragmentary cross-secttonal illustration of an alternative 
embodiment of an apparatus ar^d method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
26a aflo- the Initiation of the radial expansion process. 

FIG. 26c Is a fragmentaiy cross-secUonal illustration of the completion of the 
radial expansion process using the .apparatus of FIG. 26b. 

FIG. 27 is a flow chart lllustrBtion of a preferred embodiment iof a method of 
coupling an expandable tubular to a preexisttng structure. 

RG. 28 is a cros&-3ectional Illustration of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

RG. 29 is a cross-sectional illustration of the isubsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detaaed Description 

A method and apparatus for coupling tut)ular members to a preexisting 
structure Is provided. In a preferred embodiment, the tubular members are'ooupled 
to the preexisting structure by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodirtYent, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 
structure and then pulling an expansion cone through the tutnilar memt)ers. In this 
manner, the tubular members are radially expafided and ooupied to the preexisting 
structure. 

Refmlng initially to FIGS, la, lb, 1c, 1d, 16, 1f and 1g, a preferred 
embodiment of a method and apparatus for ocMjpUng an expandable tubular member 
to a preexisting structure will be described. Referring to Fig. la. a wellbore casing 
100 is positioned within a subtenranean formation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
diredion. The wellbore casing 100 further includes one or more openings 110 ttiat 
may have been the result of urihtentior^l damage to ttie wellbore casing 100, or 
due to a prior perforation or fracturing operation performed upon the surrounding 
subtenBnean formation 105. As will be recognized by persons having ordinary skill 
In ttie art, tt)e openings 110 can adversely affect the subsequent operation and use 
of ttie wellbore casing 100 unless tiiey are sealed off. 

In a preferred embodiment, an apparatus 115 is utffized to seal off the 
openings 110 in ttie weillxire casing 100.. More generaly. Vhe apparatus 115 is 

19 



prefarably utiiized to form or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support member 120. a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 Is preferably adapted to be coupled to a 
surbce locajtion. The first support member 120 is further coupled to the andxxing 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic rnatertals and/or eieclrical current and/or communication, signals 
from a surface locatbn to the anchoring device 135. The first support member 120 
may. for example, be conventional cominercially available slick wire, braided wire/ 
coiled tubing, or drilling stock material. 

The second support mertiber 125 is preferably adapted to be coupled to a 
surfece iocafion. The second support member 125 is further coupled to the 
expansion cone 130. The secorid support member 125 is preferably adapted to 
pennit the expansion cone 130 to be axialiy displaced relative to the first support 
membtt' 120. The second support member 125 may, for example, be conventional 
commerdaHy avaiiabie slide wire, braided wire, coiled tubing, or driUing stodc 
material. 

The expansion cone 130 is couf^ to the second support nriember 1.25. The 
expansion cone 130 Is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axialiy displaced relative to the 
expandable tubular member 140. In a prefened embodiment, the expansion cone 
130 is provided substantially d& disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 00/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999, which dairned the benefit of the filing date of U.S. provisional patent 
applteation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utOHy patent applkxrtlon serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2^3/2000, whteh claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal appBcatk>n no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. uUlify patent appltoatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed oh 11/15/1999. which claimed the benefit of 
the filing date (rf US. provisional appiicatton no. 60/108.558, attorney docket no. 
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25791 .9, filed on 1 1/16.1 998; (5) U.S. provisional patent appQcation no. 60/183.546, 
filed on 2/18/2000; <6) U.S. utility patent application no. 09/523,460» attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the t>en6fit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

5 application no. 09/512.895. attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
which dairned the bemVX of the filing dates of U.S. pfovteional appKcation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applcatkHi no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltcatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 

10 2/24/2000, which daimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appiicatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the t)enefit of the fiBng date of U.S. provistonal patent appticatton 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15. utiOty patent applicatton no. 09/559,122. attorney docket no. ;^5791 .23.02. filed on 
> 4/26^000, which daimed the t)eneflt of the filing date of U.S. provisional c^plkiation 
no. 60/131,106. attorney dodket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203. attomey docket no. 25701.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attomey docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no, 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonai patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonai patent appTicatlon no. 60/165.228, 

25 attomey docket no. .25791 .39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The andming device 135 is coupled to the first support member 120. The 
anchoring devtoe 135 is preferably adapted to be controllabty coupled fb the 
expandable tubular member 140 and the wellbore casing 100. In this manner, the 

30 anchoring device 135 preferably controllably. anchors the expandable tubular 
member 140 to the wellbore casing 100 to fadlitate the radial expanston of the 
expandable tubular member 140 by the axial displacement of the expanston cone 
130. In a preferred embodiment, the anchoring device 135 indudes one or more 
expandabto elements 150 that are adapted to oontrdlably extend from the body of 

35 the anchoring devtoe 135 to engage both the expandabto tubular member 140 and 
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the wellbore casing 100. In a preferred embodiment the expandable elements 150 
are actuated using fluklic pressure. In a preferred embodiment, the anchoring 
devica 135 is any one of the hydraullcally actuated packers commercially available 
from Halliburton Energy Sendees or Baker-Hughes. 
5 The expandable tubular member 140 is removatrty coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
. removably coupled to the expandable element 150 of the anchoring device 135. In 
a pr^erred embodiment, the expandable tubular member 140 indud^ one or more 
andming wiruiows 155 for permitting the expandable elements 150 of the 

10 anchoring device 135 to engage the weilbore casing 100 and the expandable 
tubular member 140. 

In a prefenned embodiment, the exparnJable tubular member 140 further 
indudes a lower section 160, an intemnediate 8ectk>n 165, and an upper seotton 
170. In a preferred embodiment the tower sectton 160 indudes the anchoring 

15 windows 155 in drder to provkie anchoring at an .end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the tower and 
intermediate secttons, 160 and 165, are less than the vt^ll thickness of the upper 
sectton 170 in order to optimally couple the radially expanded portion of the 
expandable tubular menrtber 140 to the weilbore casing 100. 

20 In a prefenned embodiment, the expandable tubular member 140 is further 

provided substantially as disdosed in 6ne or jnore of the foltowtng: (1) U.S. utiRty 
patent applicatton serial no. 09/454,139, attomey docket no. 25791.3.02. filed on 
12/3/1999, whteh daimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293, attwney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

25 utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, whtoh dairned the benefit of the filing date of U.S. provisional 
application no; 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09fi502,350. attorney docket no. 25791.8.02, fited on 2/10/2000. whtoh 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, 

30 attorney docket no. 25791 .8; (4) U.S. utmy patent applicatton serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal appltoation no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2i000; (6) US. utility patent applicatton no. 09^23.460, attomey docket 

35 no. 25791.11.02. fited on 3/10/2000. which daimed the benefit of the fifing date of 
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U.S. provisional application no. 60/'124,042, filed on 3/11/1999; (7) U.S. utility patent 
appBcatfon no. 09/512.895, attorney docket no. .25791.12.02. filed on 2/24/2000. 
wtitch claimed the twnefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791:12. filed on 2/26/1999 and U.S. provistonal 

5 appteafion no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941. attorney docket no. ^791.16.02. filed on 
2/24/2000. wttich dainned the benefit of the flUng date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applk»tk)n no. 09/588.946. atlorrfey docket no. 25791.17.02. fSed on June 7. 2000. 

10. wltkii dainwd ttte t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applkatiori no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which datmed ttie benefit of fhs filing date of U.S. provisional appDcatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisional applteatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29^1999; (12) U.S. provistonal application no. 60/143,039. attorney docket no. 
^791.26. filed on 7/9/1999; (13) U.S. provistonal patent appllcatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 

20 U.S. provistonal patent appiicatton no. 60/159.033, attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attimiey docket no. 25791.39. fited on 11/12/1999. the disclosures of whtoh are 
inowporated herein by reference. 

The sealing menibers 145 are coupled to the outer surface of ttie upper 

25 portion 170 of ttie expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fiuididy seal the interface between ttw radially 
expanded expandabte tubular member 140 and ttw weBbore casing 100. in a 
. prefenBd en^Mdiment. ttie apparatus 115 inchjdes a plurality, of seaikig members 
145. In a preferred embodimenti the sealing members 145 surround and Isolate the 

30 opening 110. 

As illustrated in RO. la. ttie apparatus 115 is prsftoably positioned witttin ttte 
welibore cming 100 wiUi the expandable tubular rnember 140 positioned in 
opposing relation to ttie opening 110.' In a preferred embodiment, ttie apparatus 
115 includes a plurality of sealing members 145 ttiat are positioned above and 



23 



below the openfrig 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fluklldy isolates the opening 1 10. 

As illustrated in FIG, lb, the apparatus 115 is then anchoiBd to the welibore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 1^ through the corresponding anchoring winndpw 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In Ihte manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to ttie wellbore casing 100. 

, In an aRematlve embodiment, a corTq)ressible cement and/br epoxy is then 
Injected into the annular space between ttie unei^nded porKon of the tubular 
member 140 and the wellbore casing 100. The oompressble cement and/or epoxy 
is then pennittod .to at Irast paitialiy cure prior to the bnitiation of the radial expansion 
process. In this manrier, an annular structured suppwt and fluidie seal is provided 
around the tubular member 140. 

As illustiated Hi FIG. 1c the mpansion cone 130 is then axiaHy displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axied displacement of the expansion cone 130 redlaily expands the 
expandable tubular member 140;into Intimate oontect with the walls of the welRwre 
casing 100. 

In an attemative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluldic material Into the annular space between the first support member 120 and the 
second support member 125, in this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluldic material. 
In this manner, a temporary need for increased axial fonje during the radial 
expansim projoess can be easily satisfied. 

As illustrated In FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial dispiaoement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
rwnovad from expandabte tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifling the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As iUustreted in FIG. 1g. in a prefeired embodiment, the opening 110 in. the 
weHbore casing 100 is sealed off by the reKiially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally pro\rided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b, 2c 2d. 2e and 2f, an altemative embodiment of a 
^ 5 method and apparatus for coupling an expandable tubular member to a pree)QSting 

staicture will be described. Refening to Fig. 2a. a weilbore casing 200 and an open 
^ hole wellbore section 205 are positioned within a subterranean formation 210. The 

wellbore casing 200 and the open hole wellbore section 205 may be positioned In 
any orientation fhm the vertical direction to the horiz^ 
10 in a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
rnanner, the open hde wellbore section 205 is provided with a cased p^ More 
generally, the apparatus 215 is pr^erably utilized to fonn or repair wellbore ^Ings, 
^ pipelines, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220, a second 

^ support member 225, an expansion cone 230. an anchoring device 235, an 

expandable tubufer member 240, one or more upper sealing members 245^ one or 
^ wore lower sealing members 250. and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
20 surfece location. The first support member 220 is fiarther coupled to the anchoring 
device 235. The first support member 220 ts preferably adapted to convey 
0^ pressurized fluidic materials and/or electrical cunrent and/or communication signals 

from a surfece location to the anchcMing device 235. The first support member 220 
^ may, for e)3mple. be conventional commercially available slick wire, braided wire. 

25 coiled tubing, or drilling stodc material. 
^ The second support member 225 is preferably adapted to be coupled to a 

surltee locatton. The second support member 225 Is further coupled to the 
expandM cone 230. The second support meni)er 225 is preferably adapted to 
. permit the expansion cone 230 to be axialiy displaced relative to the first support 
30 member 220. The second support nnierTA>er 225 may, for example, be conventional 
commercially available sKcIt wire, braided wira. coiled tubing, or drilBng stock 
material. 

^ In an idtemative embodiment, the. support member 220 is telescoptoally 

cot4>led to Vhei support member 225. and the support member 225 is coupled to a 
35 surface support structure. 
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The expansk>n cone 230 is coupled to the second support member 225. The ^ 
expmsiori corie 230 is preferably adapte>d to radially expand the expandable tutNJiar 
member 240 when the expansion cone 230 is axially displaced relative to the -s 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantialty as disclosed in one or more of the following: (1) U.S. 
utiOty patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent ^ 
appBcaUon no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiRty patent appik»tipn serial no. 09/510,913. attorney docket no. 25791.7.02, filed 

10 on 2/23/2000, which claimed the benefK of the filing date, of U.S. provisk>nal 
appDcatlon no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appii^t^ 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which ~^ 
claimed the benefit of the flnrig date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/445.338. *^ 

15 attorn^ docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

ttie filing date of U.S. provisional applteation no. ^108.558. attorney (tocket no. ""^ 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applteatton no. 60/183.548, 
filed on 2/18/2000; (6) U.S. utiiity patent application no. 09/523.460, attorney docket -j 
no. 25791.11.02, filed on 3/tO/2000. whteh claimed ttie benefit of the filing date of 

20 U.S. provisional applicaUon no. 60/124,042. filed on 3/1 1/1 999; (7) U.S. utility patent a. 
applteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicaUon no. ^ 
60/121.841, attorney docket no. 2579112. filed on 2/26/1999 and U.S. provisional 
appKcation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 

25 U.S. utility application no. 09/511,941, attorney docket no. 25791.16,02, filed on ^ 
2^4/2000, which claimed the benefit of the filing date of U.S. provisional serial no. ^ 
6O/121.90i7, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiiity patent" "* 
appDcatlon no. 09/586.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed ttie benefit of ttw filing date of U.S. provisional patent application ^ 

30 serial no. 60/137.998. attorney docket no. ^791.17. filed on 6/7/1999; (10) U.S. 
utnity patent appHcatton na 09^9.122. attorney docket no. 25791.23.02. filed on 
. 4/26/2000, whteh claimed ttie benefit of the filing date of U.S. provisional applicatkMi 
no. 60/131.106. attorney doctet no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviston^ appPcatton no. 60/146,203. attorney docket no. 25791.25. filed on 

35 7/^1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
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25791.26. filed on 7W1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U,S. provtekxwl patent application no. 60/159.033, attorney docket no. ,25791 .37, 
5 filed on 10/12/1999; and (16) U.S. provisional patent appticatton no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosuras of which are 
incorporated herein tiy reference. 

The anchoring device 235 is coupled to the first support meint)er 220. The 
anchoring devtoe 235 is preferably adapted to be controOably coupled to the 
10 mpmdable tut>ular member 240 and the open hole wellbore sedkm 205. In this 
maimer, the anchoring device 235 preferably controlledDly anchors the expandable 
tubular mendwr 240 to ttie open hole vinllbore section 205 to facilitate the radial 
expanston of the expandable to.bular member 240 by the axial displacement of the 
expansion cone 230. In a preened embodiment, the anchoring device 235 includes 
15 one or more expandable elements 260 that are adapted to oontrollably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore secthm 205. In a prefaned embodiment, the 
expandable elements 260 are actuated using fkjidic pressure. In a preferred 
ombodiment, the anchoring device 235 is any one of the hydraulically actuated 
20 packers oornmerdally available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 Is rennovably coupled to tt)e expansion 
cone 230. The expandable tubular member 240 is further (weferably coupled to the 
flexible coupling element 255. 

In a preferred embodiment, ttie expandable tubular member 240 further 
25 includes a lower sectton 265, an intennediate section 270. arKl an upper section 
275. In a preferred embodiment, the tower seetton 265 Is coupled to the flexible 
coupling element 255 In order to provUe anchoring at an end portton of the 
expandable tubular merr4)er 240. In a prefened eml)odlment, the wall tMckness of 
the tower and intemnediate sections, 265 and 270, are less than the waU thickness of 
30 the upper seetton 275 In order to optimsdiy oou^ the radially expanded portton of 
the expandable tubular member 240 to the wellbore casing 200 and the open hoto 
wenxKe seclton 205. 

In a preferred embodiment, the expandable tubular member 240 is further 
provUed substontialiy as disctosed in one or more of the foltowing: (1) U.S. utility 
35 patent application serial no. 09/454,139, attorn^ docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. atlonrwy dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utilify patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2^23/2000. which claimed the benefit of the filing date of U.S. provisional 

5 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney dodcet no. 25701.8:02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional an>lication no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. iMfy patent appHcatfon serial no. 09iM40.338. 
attorney docket no. 25791 .9:02, filed on 11/15/1999. whteh daimed the benefit of 

10 the filir>9 date of U.S. proviskxial applteatton r». 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998: (5) U.S. proviskinal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attonney docket 
no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing .date of 
U.S. pn>«isk)nal applteatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

15 application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provistonal appiteatkm no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 

20 2^4/2000, which daimed the benefit erf ttte filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1 99^; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17:02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. proviskMiai patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

25 utility patent appltoatkm no. 09/559.122. attorney docket no. 25791.23.02, filed on 

4/26/2000. which claimed the benefit of the filing date of U.S. provistonal applicatkNi ^ 
no. 60/131,106, attorney docket no. 25791.23» filed on 4/26/1999; (11) U.S. 
provisional applicatkMi no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appKcatkm no. 60/143,039. attorney docket no. ^ 

30 25791.26. filed on 7/9/1999; (13) U.S. pro\nsk)nal patent appttcatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appRcatton no. 60/159,033. attorney docket no. 25791.37. 
fDed on 10/12/1999; and (16) U.S. provisional patent applkartion no. 60/165.228. 
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attorney dcxdcet no. 25791.39, filed on 11/12/1999. the disdosures of which are 
inoorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
5 ^ members 245 are preferably adapted to engage and fluidiciy seal the interface 
between the radially expanded expandable tubular menr^r 240 and the weObore . 
casing 200.. In a preferred embodiment, the aipparatus 215 includes a plurality of 
. upper sealing members 2!45. 

The lower sealing members 250 are coupled to the outer surface of the 

10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluidiciy seal the interfiaoe 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. in a prefened embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

15 The ftoxibie coupling eienrient 255 is coupled to the lower portion 265 0^ 

expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 

20 wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
Is a slotted tubular member, in a prefenred embodiment, the flexible coupling 
elenrtent 255 includes one or more hoolc elements for erigaging the walls of the open 
hole wellbore section 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 

25 expandable tubular member 240 positioned in overlapping relation with a portion of 
the welbore casing 200. In this nnanner, the radially expanded tubular niember 240 
coupled to ttie tower portion of ttie weDbore casing 200. In a preferred 
embodiment the upper sealing members 245 are positioned in opposing relation to 
ttie lower portion of ttieweHbore casing 200 and ttte lower sealing mentbers 250 are 

30 positioned in opposing relation to ttie.waHs of ttm open bote weiflt>ore^^ In 
tills manner, ttie hterfece t>etween the radially expanded tubular member 240 and 
ttie wellbore casing 200 and open hole wellbore section 205 is optimally fluidiciy 



As illustrated In FIQ. 2b. ttie apparati^ 215 is ttien anchored to the open 
35 hole wellbofe section 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 Is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into Intimate contact with the walls of the open hole 
weHbore section 205. In this manner, the lower section 265 of the expandable 
tubular member. 240 is removably coupled to the walls of the open hole wetlbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
205. The compressible cement and/or epoxy is then pennitted to at least partially 
cure prior to the irMation of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c the expansion cone 230 Is then axially displaced by 
applying an axial force to the second support member 225. Jn a prefefred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
weiiborB section 205. 

In an altemative embodiment, as illustrated in FIG. 2d, the axial 
displacement of the expansion cone 230 Is enhanced by Injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As' illustrated in FIGS. 2e and 2f. after the expandable tubular nriember 240 
tms been radially expanded by the axial dispi«»ment of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de*pressurizing the anchoring device 235 
and then UfUng the fbst support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3dr 3b, 3c and 3d, an altemative embodiment of a 
m^od and apparatus (or coupling an expandable tubular member to a preexisting 
stmcture will be described. Referring to Fig. 3a, a wellbore casing 300 is positioned 
within a subterranean fbnnation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The welitx>re 
casing 300 further includes one or more openings 310 that may have been the result 
of unintentidnal damage to the wellbore casing 300. or due to a prior perforation or 
fracturing operation perfomned upon the sum)unding subten^nean fonnation 305. 
5 As wfll be recognized by persons having ordinary skill in the art, the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodlrTOnt an apparatus 315 is utilized to seat off the 
opmings 310 in the wellbore casing 300. Mors generally, the apparatus 315 is 
10 preferably utIHzed to fcmn or repair wellbore casings, pipelines, or structural 
suK>orts. 

The apparatus 31 5 preferaidy includes a support member 320. an expansion 
cone 325, an anchoring device 330. an expandable tubular member 335, and one or 
more sealing members 340. 

15 The support member 320 Is prefer&t)ly adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring, device 330. Ttie support member 320 Is preferably adapted to 
convey pressurized fluidic materials arid/or electrical cunent and^or communication 
signals from a surface location to the anchoring device 330. The support mernber 

20 320 may. for example, be conventional commercially available slick wire, braided 
wire, colled tubing, or drilling stock material. 

The expanston cone 325 is coupled to the support memt>er 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansbn cone 325 is axially displaced relative to the 

25 expandable tubular member 335. in a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the foltowing: (1) U.S. 
utility patent application serial no. 09^454.139. attorney docket no. K791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appiicatton no. 60/1 1 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

30 utHi^ patent applicatton serial na 09/510,913. attorney docket no. 25791 J.02. filed 
on 2/23^000. which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702. filed .on 2/25/1999; (3) U.S. utility patent appiicatton 
serial no. 09/502,350. attorney docket no. 25701.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. proviskxial application no. 60/119.611; 

35 attorney docket no. 25791.8; (4) U.S. utility patent appUcaUon serial no. 09/440,338. 
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attorney docket no. 25791.9.02, filed on 11/15/1999. which dainned the benefit of ^ 
the fifing date of U.S. provisional apptication.no. 60/108,558, attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provistonal patent appHcafion n6. 60/183.546, ^ 
filed on 2/18/2000; (6) U.S. utffity patent applicatton no. 09/523,460, attonwy docket 
5 . no. 25791.11.02, filed on 3/10/2(K)0, which clainied the benefit of the filing date of ^ 
U.S. provisional applk:atton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appRcatbn no. 09/512.895, attorney , docket no. 25791.12.02, filed on 2/24/2000. 
which dabned the beriefit off the filing dates of U.S. provistonat appHcatton no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 appKcatbn no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) ^ 
U.S. utility applicafion no. 09/511,941, attorney docket 
2/24/2000, which claimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.s! utility patent 
appltoation no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7, 2000, '"^'^ 

15 which daimed the bmefit of ttte filing date of U.S; provisk)nal patent appiteatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed Qn 6/7/1999; (10) U.S. 
utlBfy patent applicatkxi no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. prbvistonal appHcatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

20 provisional application no. 60/146,203, attorney docket no. 25791.25, filed on ^ 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. ^ 
60/162,671, attonney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

25 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and. (16) U.S. provisional patent appltoation no. 60/165,228, 
attorney dodcet no. 25791.39, filed oh 11/12/1999, the dtedosures cS which are ^ 
incorpcNrated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and ttie ^> 

30 expansion cone 325. The anchoring device 335 is preferably adapted to oontrollably 
coupled to the. expandable tubular mernber 335 ta^^^ In this 

manner, the anchoring device 330 preferably oontrollal>ly andiors the. expandable 
tubular member 335 to the wellbore casing 300 to fedlttate the radial expansion of 
the exparulable tubular member 335 by the axial displacement of the expansion 

35 cone .325. In a prefenred embodinwnt, the anchorv^ device 330 indudes one or ' ^ 
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more expandable elements 345 that are adapted to controilably extend from the 
txxly of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular n^emt)er 335. In a preferred 
emtxxJiment, the radial displacen)ent of the engagement elements 350 couples the 
expandable tubular memtmr 335 to the wellbore casing 3O0. In a prefenBd 
embodiment, the expandable elements 345 ana pistons that are actuated using 
fluidtc pressure. In a preferred embodiment the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices oommerdaily available from Halltourton 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expandable elements 345 are explosive 
devices that controilably generate a rEKJially dbneded axpiosive force for radially 
displacing the engagen^t elements 350. In a preferred embodiment, the explosive 
expandable elements 345 ara shaped explosive charges commercially available 
from Halliburton Energy Services. 

The expandable tubular member 335 is removably coupled to the expansion 
oone 325. In a prefenred embodiment, the expandable tubular member 335 includes 
one or mora engagement devices i350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with thQ walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 Is coupled to the wellbore 
casing 300. In a prefenned embodinrient, the er^agement devices 350 include teeth 
for biting into the surface of the wellbore casing 1 00. 

In a prefeoBd embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360, and an upper section 
365. In a prefenred emtxxliment, the lower section^355 Includes the erigagement 
device 350 in order to provide anchoring at ah end portion of the expar)dable tubular 
member 335. in a preferred embodiment, the waD thidcness of the lower and 
Intermediate sections, 355 and 360, are less than the wall thidcness of the upper 
section 365 h order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

In a prefenred embodinnent. the expandable tubular member 335 is further 
provided substantially as disclosed in one or more of the following: (1) U:S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appltoatlon no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional ^ 
application no. 60/121J02. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^02,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which ^ 
claimed the benem of the filing date of U.S. provisional application no. 60/119,61 1, 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 

attorney docket no. 215791.9.02, filed on 11/15/1999, which claimed the t>enefit of ' 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appiicatton no. 60/183,546, 
filed on 2/18a0(K); (6) U.S. utility patent application no. 09/523,460, attorn^ docket 

10 no. 25791 .1 1 .02» filed on 3/10/2000, which daifned the benefH of the filing date of 
U.S. pmvlsiona! application no, 60/124,042, filed on 3/11/1999: (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whk:h claimed the t>enefit of the filing dates of U.S. provistonal application no. 
60/121,841, attonney docket no. 25791.12, filed on 2/26/1999. and U.S. provisional 

15 appik:ation no. 60/154,047, attorney docket no. 25791.29. filed oh 9/16/1999; (8) 

U.S. utility applteation no. 09/511,941, attorney docket no. 25791.16.02. filed on ^ 
2/24/2000, which claimed ttie l>eneRt of the filing data of U.S. provistonai serial no. 
60/121 ,907, attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 

20 which claimed the t>enefit of the filing date of U.S. provisional patent appUcation ^ 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on ^ 
4/26/2000, which claimed the benelW of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203. attomey docket no. 25791.25, filed on . 
7/29/1999; (12) U.S. provisbnal application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appik:ation serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) ^ 

30 U.S. provistonal patent application no. 60/159,033, attomey docket no. 25791.37, 

filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, ^ 
attomey docket no. 25701.39. filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of the upper 

35 portion 365 of the expandable tubular member 335. The sealing members 340 are . ^ 
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preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
pr^erred embcxliment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As Illustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
wenbore casing 300 with the expandable tubular member 335 positioned in 
opposbig relation to the opening 310. In a prefenred embodiment, the apparatus 
315 IndiKles a plurality of sealing members 340 that are positioned above and 

10 below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 opHmaily fluidiciy isolates the opening 31 0. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 Is extended from the anchoring device 330 and 
radially displaces the oorresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the tower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

20 In an alternative einbodiment, a cofTq>ressible cement and/or epoxy is then 

Injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular stnictural support and fluidic seal is provided 

25 around the tubular member 335. 

As illimtrated In FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axiaHy displaoed by applying an axial force to the support 
member 320. In a (Mferred embodiment, the deactivation of the anchoring device 
330 caimes the expandable elements 345 to radially retract into the anchoring 

30 device 330. Aitematively, the expandable elements 345 are resilienUy coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a prefenred 
embodiment, the axial displacement of the mpansion cone 325 radially expands the 
expandable tubular ntember 335 Into intimate contact with the walls of the wellbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tutelar member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320. expansion cone 325. and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 336. 

In a preferred embodiment, the opening 310 In the welibore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, rapairs to 
the weliboTB casing 300 are optimally provided. More generally, the apparatus 315 
b used to repair or fbrni welibore casings, pipelines, and structural supports. 

Refenring to FIG. 4, an embodiment of a system 400 for applying an axial 
force to the mpansion cones 130, 230. and 325 indudes a lifting device 405. a first 
support member 410, a shodt absb.'faer 415. and a second sigjport member 420. In 
a preferred embodimpnt, the system 400 is adapted to minimis the transfer til 
shock loads, craatad durbig the oanpletion of the radial expansion of tubular 
members by the expansion cones 130. 230. and 325. to the lifting device 405. In 
' this manner, the radial expansion of tubular members by the expansion cones 130. 
230 arMi 325 is provided in an optimaliy safe manner. 

TIra lifting device 405 is supported at a surface location and is coupled to the 
first support momber 410. The Hfling device 405 may comprise any number of 
conventional commercially available lifting devices suHaUe for manipulating tubular 
members within a welibore. 

The first support member 410 is coupled to the iiftir^ device 405 and the 
shodt absorber 415. The first support member 410 may comprfee any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

The shock absort)er 415 Is coupled to the first support member 410 and the 
second support member 420. The shock absoifoer 415 is preferably adapted to 
absort> shock loads transmitted finom the second support member 420. The shock 
absorber 415 may be any number of conventtonai commercialiy available shock 
absorbers. 

The second support member 420 is coupled to the shock absort)er 41 5. The 
second support member 420 is finther preferably adapted to be coupled to one or 
more of the expanskm cones 130^ 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifling 
device applies an axial fbroe to one of the expansion cones 130, 230 and 325 in 
order to radially expand tubular rnembers. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expancted tubular memt)ers, the sudden shock loads 
generated are absort)ed, or at least nriininnzed, by the shock absorber 415. In this 
nnanner, the radial expansion of tubular menibers by pulling the expansion cones 
5 130, 230 and 325 using ttie lifting device 405 is provkled in an optimally safe 
manner. 

Referring to FIG. 5. an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240. and 335 will now be described, in a 
preferred embodiment, the system 500 includes an upper ring 505. a sealing 

10 element 510, and a lower ring 515. in a preferred embodiment, fhe upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the tower ring 515 engage the interior 

15 surface of the preexisting ^mctura that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred embodiment, the upper and k>wer rings, 505 
and 515. penetrate the Interior surfece of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140^ 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the searing element 510 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluididy seal the interface 
between the tubular mernbers 140, 240 and 335 and the preexisting stnjcture. 

. In a preferred embodiment the upper and lower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to Vi InOtes, in a preferred embodiment, the upper and lower rings, 505 
and 515, extend about 1/5" from the outer surfeces of the tubular members 140. 
240, and 335 in order to optimally engage ttie preexisting structure. 

In a prefened embodiment, the sealing element 510 extends from ttie outer 

30 surfeces of the tubular members 140, 240 and 335 by a distance substmtially equal 
to the extenston of the upper and tower rings, 505 and 515. above the outer 
. surtooes of the lububr members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 Is feibric^ted from nibber in order to optimally fluMldy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. in a preferred embodiment, the coupling 
systems 500 are provided on the lower, intemwdiate, and \jpper portions of the 
tubular members 140, 240, and 335. 

Referring now to FIG. 6, a prefened embodiment of an expandable tubular 
member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular mend)er 600 preferab^ includes a lower portion 605, an intennediate portion 
610. and an upper portion 61 5. 

The lower portion 605 is coupled to the intermediate portion 610. in a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchorfngdevlce8l35.235,and330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fiBciiitating the 
radial expansion of the lower portion 605 by the anchoring devices 135', 235, and 
330. In this manner, the lower portion 605 of the tubuiar member 600 is preferably 
radialy expanded by the anchoring devices 135, 235. and 330 into contad with the 
premlsting ^cture. Furthemnore. in this manner, the lower portton 60S of the 
tubular meinber 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. 

The intennediale portion 610 is coupled to the lower portion 605 and the 
upper portion 615. In a preferred embodiment, the waH ttiicknesses of the lower and 
intennediate portions, 605 and 610, are less than the wall thidtness of the upper 
portion 615 in order to facilitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and intermediate porttons. 605 and 610, are 
preexparided to nurte with the expansion cone. 

fteferring to FIG. 7. a preferred embodiment of an expandable tubular 
member 700 for use in the apparatus 115, 215 and 315 will be described, in a 
preferred embodiment, the tubular niember 700 minimizes the shock loads created 
upon the completion of thefadiai expansion process. In a preferred embodiment, 
the tubular member TOd includes a lower portion 70S. a lower transitfonary portion 
710, an intennediate portion 715, an upper transitionary portion 720, an upper 
portion 725. and a sealing element 730. 

The lower portion 70S is coupled to the lower transitionary portton 710. The 
lower portim 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transWonary portion 710 is coupled to the lower portion 705 and 
the Irrtermediate portion 715. In a prefemed ennbodiment, the lower transittonary 
portion 710 i$ adapted to niate with the expansion cone. In a preferred 
emtx)dinient the wall thicknesses of the lower portion 705 and the lower 
5 transitfcHiary portion 710 are less than the wall thicknesses of the fntermediate 
portk)n 715, the upper transitionary portion 720 and the upper portton 725 in ontor to 
optimally facilitate the radial expansion process. 

The intermediate portton 71 5 is coupled to the lower transitionary portion 71 0 
and the upper transitkMnary portton 720. In a prefened emtxxliment, the outsMe 

10 diameter of the Intemiediate portkm 715 is less than the wall thicknesses of the 
tower portion 705 and the upper porton 725. 

The upper transitionary portton 720 is coupled to the intemnediate portton 
715 and the upper poftton 725. 

The upper portion 725 is coupled to the upper transitionary portton 720. 

15 Ttie sealing element -730 coupled to the outside surface of the 

intermediate portton 715. In a preferred emtxxliment, the outsMe diameter of the 
sealing element 730 Is less than or equal to the outside diarrieter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 ^ 
during plaoement of the tulHJiar nf^t)er 700 within the preexisting structure. 

20 in a preferred emtKxJiment, during the radial expansion of tlie tubular 

member 700 using the apparatus 115, 215 and 315. the preexpanslon of the upper 
transittonary portton 720 and the upper portion 725 reduces the shock toads typically 
created duririg the end portton of the radial expar^ton process. In this manner, the 
radtal expanston process is optimally provided in a safe manner. Furthermore, 

25 because the sealing elenrtent 730 is preferably recessed betow the surfaces of the 
lower portton 705 and the upper portton 725, the sealing element 730 is optin^lly 
protected from damage during the placement of the tubular member 70() within thd 
preexisting structure. 

Refening to FIO. 8, a preferred embodlnrtent of an exparidable tubular 

30 member 600 for use in the apparatus 115. 215 and 315 wHI be described. The 
tubular member 800 preferabty irKdudes a tower poriion 805. an intenmediate portton 
ei0,.and an upper portton 815. 

The tower portion 805 is coupled , to the Intemiediate portion 810. In a 
preferred embodiment, the tower portton 805 is further adapted to mala with the 

35 expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 



The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 81 5. In a preferred emlxxJiment. the wall thidcnesses of the lower and 
intennediate portions. 805 and 810, are less than the wall thickness of the upper 
portion 815 in order to facilitate the radial expansion of the tubular member BOO. In 
5 a preferred embodiment the lower and intennediate portions. 805 and 810. ate 
pree)q)and6d to hiate with the expansion cone. 

The upper portion 815 te coupled to the intermediate portion 810. In a 
pr^erred embodiment, the upper portion 815 further preferably Includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portion 
815 by the expansion cones 130. 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably radially expianded by the ex;»ns!cn 
cones 130. 230. and 325 with minimal shodc loads when the expansion cones 130. 
230 and 325 exit the expandable tubular member 800. 

Referring to FIG. 9, a prel^ned embodiment of a method of applying an axial 
force to the expansion cbnee 130. 230. and 325 will now be described. In a 
pfeferred wnbodiment. the axial displaoement of the expansion cones 130, 230, and 
325 during the radial ejqMinsion process is provided by applying an axial tbroe to the 
expansion cones 130. 230, and 325. In a preitorred embodiment, the axial force 
provided includes the application of a sut)stantiaily constant axial' force for some 
\ime periods and the application of increased axial force for other time pertods In 
order to optimally fadlitate the radial expansion process by minimizing the effects of 
frlcdon. In a prefenred embodiment, the application of the Increased axial force is 
provided on a periodic basis In order to optimally provide a variable contact area 
between the expansion cone and the tubular member being expanded. In an 
altemative embodiment, the application of the increased axial force is provided on a 
random t>asi$ in order to optimally provide a variable contact area between the 
expansion cone and the tutailar member being expanded. In a prefen«d 
embodiment, the duty cyde of the application of constant and increased axial forces 
rangelB from about 9W10 % to 60/40 % In order to optimally radially expand the 
tubular membere. In a prefenned embodiment, the ratio of the increased axial force 
to the substantially constant axial force ranges firom about 1.5 to 1 to about 4 to 1 1n 
order to optimally provide a variable contact area between the expansion eone and 
the tubular member being expanded, pronrx>te more even wear of the expansion 
cone, and dean det>ris from the expansion cone surface. 
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. Referring to FIGS. 10a to 10i, an embodinf)ent of an apparatus and method 

for forming a wellbore casing will now be descrit>ed. As illustrated in FiO. 10a, a 
^ wellt>or8 casing 1000 and an open hole wellbore section 1005 are' provMed in a 

subtenianean fonfnation 1010. The wellbore casing 1000 and open hole wdlbore 
5 . section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred errtbodirnent a new s^:tion of wellbore casing 
^ the open hate weDbore section 1005 using an apparatus 1015. More generally, the 

apparatus 1015 Is utilized to form or repair wellbore casings, pipelines, or structural 
^ supports. 

10 The apparatus 1015 preferably Includes a first support member 1020. a 

second support member 1025, an mcpansion cone 1030, an anchoring device 1035. 
an expandable tubular member 1040. one or more upper sealing members 1045, 
one or mKve lower sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
15 surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
P from a surface location to the anchoring device 1035. The first support member 

1020 may, for example, be conventional commerdaily available slide wire, braided 
20 wire, coiled tubing, or drilling stock material. 

The second support member 1025 Is preferably adapted to be coupled to ia 
surface location. The second support nr»enr)ber 1025 is further coupled to the 
expansion oone 1030. The second support member 1025 is preferably adapted to 
r« permit the expansion cone 1030 to be axialiy displaced relative to the first support 

25 n)ember 1020. The second support member 1025 may, for example, be 
^ conventional commercially available slide wire, braided wire, coiled tubing, or drilling 

stock material. 

• ^ In an alternative embodiment, the support member 1020 is telescopicaily 

coupled to the support riiember 1025, and the support nriember 1025 is coupled to a 
30 surface support member. 

. . The expansion cone 1030 is coupled to ttie second support member 1025. 
The expanston cone 1030 Is preferably adapted to . radially expand the esqmndable 
^ tubular nnember 1040 when the expanston cone 1030 is axialiy dteplaoed relative to 

the expandable tubular member 1040. In a preferred embodiment, the expansion 
p 35 oone 1030 is provided substantially as disctosed in one nfK)re of ttte folkiwin^ (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. 
filed on 12/3/1999, wtiich claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
25791.7.02. filed on 2/23/2000, which claimed the t>enefit of the filing date of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 
2/10/2000, which claimed the tienefit of the filing date of U.S. provlstonal application 
no. 60/119.61 1, attorney dodcet no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attontey docket no. 25791.9.02, filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provi^onal applicafion no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent appik»tion no. 
60/183.546. filed on 2/18/2000!; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, which dabned the benefit of 
the filing date of U^S. provisional applicaUon no. 60/124.042. filed on 3/11/1999; (7) 
U.S. utility patent appHcaOon no. OQ/512.895, attorney docket no: 25791.12.02. filed 
on 2/24/2000. whteh claimed the benefit of the filing dates of U.S. provisional 
application no. 60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. pro>rfslonal application no. 60/1 54,047, attorn^ docket no. 25791.29. fil«l on 
9/16/1999; (8) U.S. utility application no. 09/511.941. attorney docket no. 
25791.16.02, filed on 2/24/2000, which claimed Uie benefit of the filing date of U.S. 
provisional serial no. 60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588.946. attorney docket no. 25791.17.02, 
filed on June 7. 2000, which daimed ttie benefit of the filing date of U.S. provislonai 
patent application serial no. 60/137*998, attorney docket no. 25791.17. fited on 
6/7/1999; (10) U.S. utility patent application no. 09^9.122, attorney docket no. 
25791.23.02, filed on 4/28/2000, which daimed the benefit of ttie filing date of U.S. 
provislonai application no. 60/131,106. attorney docket no. 25791.23. filed on 
4/26/1099: (11) U.S. pravistonal appltoafon no. 60/146.203. attorney docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provistonai appUcation no. 60/143,039, 
attorney docket no; 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent 
applkafion serial no. 60/162.671.. attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provistonal appRcation no. 60/159,039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provislonai patent application rio. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support niemt)er 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular niennber 1040 and the open hole weilbon^ section 1005. In this 
nianner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular niember 1040 to the open bole wellbore section 1005 to fadlltate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion Gone 1030. 

10 In a preferred embodiment, the anchoring device 1035 includes one or more 

e)q>andable elements 1060 that are adapted to contrpllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole weDbore sectksn 1005. in a preferred endxxiiment, the expandable 
elements 1060 are actuated using fluMic pressure. 

15 In a prefenred embodiment, the arichoring .device 1035 further Includes a 

fluid passage 1036 adapted to receive a ball plug or other similar valving element 
In this rilanner, fluidic materials can be exhausted from the anchoring devioe 1035 
and the fluid passage 1 036 can be controliably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packers 

20 oommercialiy avaliabfe from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disdosure. 

In a preferred embodiment, the anchoring devtees 135, 235, and 330 are 
also modified to includes a fluM passage that can be controllably plugged in order to 
permit fiuidto materials to be exhausted from the arichoring devices 135. 235, and 

25 330. 

The expandable tubular member 1040 is renrK>vably coupled to the 
expanskm cone 1030. The expandable tubular member 1040 is further preferab^ 
coupled to the flexibte coupling element 1055. 

In a prefenred embodiment, the expandable tubular member 1040 further 

30 indudes a tower sectton 1065, an intennediate sectton 1070, and an upper section 
1075. In a preferred embodinoent, the lower section 1065 is coupted to the flexible 
ooupling etement 1055 in order, to provide anchoring at an end portion of the 
expandabte tubular member 1040. In a preferred embodiment, the wall thickness of 
the tower and intermediate secHons, 1065 and 1070, are less than the wall thtokness 

35 of the upper section 1075 in order to optimally couple the radially expanded portion 

43- 



of the expandable tubular member 1040 to the weUbore casing 1000 and the open 
hole wellbore section 1005. 

In a preferred errtbodinnent, the expandable tubular member '1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial.no. 09^10.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. wMch claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appncatton 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
dalmed the benefit of the filmg date of U.S. provisionai applicatkNi no. 60/119.611. 
attorney docket no. ^91.8; (4) U.S. uttilty patent applicatibn serial no. 09M40,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional am)lteatlon no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appiicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. whkii claimed ttw benefit of ttrn filing date of 
U.S. provisionai appllcatipn no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed ttie benefit of ttie filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,948, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whkh didmed the benefit of the fiflng date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uttiily patent application no. 09/559.122. attorney docket no. 25791 J23.02. filed on 
4/26/2000. which claimed ttw benefit of ttie filing date of U.S. provistonal application 
no. 60/131.106. attom^ dodcet no. 25791.23. filed on 4/26/1999; (11) LI.S. 
proviskmal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26. ifiled on 7/9/1999; (13) U.S. proviskMUd patent appOcation serial no. 
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60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S: provisional 

application no. 60/159,039. attorney docket no. 25791.36, ffled on 10/12,1999; (15) 

U.S. provisfonal patent appllcatfon no. 60/159.033. attorney docket no. 25791.37, 

filed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no. 60/165,228, 
r- 5 attorney docket no. 2579139, filed on 11/12/1999, the disctosures of whteh are 

incorporated herein by reference. 
1^. In a preferred emtxxlinlent, the expandat>le tubular member 1040 is further 

provided In accordance with the teachings of embodiments of expandable hjbular 
^ rnembers described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

^ upper pofton 1075 of the expandable tubular member 1040. The upper sealing 

members 1045 are preferably adapted to engage dnd fluklteiy seal the interface 
^ between the radially expanded expandable tubular nrtember 1040 and the wellbore 

casing 1000. in a preferred embodiment, the apparatus 1015 includes a plurality of 
15 upper sealing niembers 1045. 
^ The lower sealing members 1050 are coupled to the outer surfeoe of the 

upper portion 1075 of the expandable tubular menrider 1040. The tower sealing 
r mamtiers 1050 are preferably adapted to engage and fluididy seal the interface 

between the radially expanded expandable tubular member 1040 and the open 
f* 20 wellbore sectton 1005. In a preferred embodiment, the apparatus 1015 mchides a 

plurality of lower sealing memt>ers 1050. 
n The flexible coupling element 1055 is coupled to the k>wer portion 1065 of 

the expandabte tubular member 1040. The flexible coupling element 1055 is 
^ preferably adapted to radially expanded by the anchbrir^g device 1035 into 

25 engagement within the wails of the open hole wellbore section 1005. In this 
^ manner, the lower portton 1065 of the expandable tubular member 1040 is coupled 

tothewallsoftheopenhole wellbore sectton 1005. In a preferred embodiment the 
^ flexible coupling element 1055 Is a slotted tubular, member. In a prefaced 

ernbodiintont, the flexible coupling element 1055 includes one or more hook 
30 elements for engaging the walls of the open hote wellbore section 1005. 
f* As Hustrated h FIG. 10a, me apparatus 1015 is preferably posittoned with 

the expandabte tubular member 1040 positioned in overtopping relation with a 
p portton of the wellbore casing 1000. In this manner, the radially expanded tobular 

member 1040 is coupled to the lower portton of the wellbore casing 1000. In a 
r 35 preferred embodiment, the upper sealing rhembers 1 045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
welltx>re section 1(K)5. In this manner, the Interface t)etween the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore secBon 

5 1005 Is optimally ftuididy sealed. 

As litusbBted In FIG. 10b, in a preferred embodiment a quantity of a norv 
hardenabie fluidic material is then injected into and ttien out of the apparatus 1015. 
In a prefenred embodiment, the non-hardenable nriaterial is discharged from ttie 
apparatus 1015 i^ng the vah^aUe flow passage 1065. The non-hardenable fluidic 

10 material may be any number of conventional commercially available fluidic materials 
such aSp for es^Lmple, driRing mud. 

As illustrated in FIG. 10c in a preferred ernbodiment, a quantity of a 
hardenable fluidic sealing material is ttien ir^ecled into and out of the apparatus 
1015. In a prefiennad embodiment, Vhe harctonable fluidic sealing material is 

15 exhausted from flie apparatus 1015 using ttie valv^able flow pas» In a 

prefenred embodiment, ttie hardenable fluidic sealing material is pemrritted to 
completely fill ttie annular space between ttie tubular member 1040 and ttie open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd, in a prefenBd embodiment, another quantity of a 
non-hardenable fluidic material is then injected into and put of ttie apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or ottier similar fluid passage 

25 blocking device. Is placed into ttie non-hardeiiable fluid material. In a pretenBd 
embodiment, ttie ball plug 1080 then seats In arnj seals off ttie valveable fluid 
passage 1065. In this manner, the anchoring device 1035 is ttien pressurized to 
anchor ttie tubulair member 1040 to the open hole wellbore section 1005. 

In an alternative embodiment, ttie valvesdble fluid passage 1065 Includes a 

30 remote or pressure adivated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. 10e» in a preferred embodiment, the apparatus 1015 is 
then anchored to ttie open hole wellbore section 1005 using ttie anchoring device 
1035. In a prtferred embodiment the anchoring device 1035 is pressurized and the 
expandable elernent 1060 Is radially extended from the anchoring device 1035 

35 causing the flexibte couplliig element 1055 to radially expand into intimate contect 
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with the wails of the open hole weyt>orB section 1005. In this manner, the lower 
section 1065 of the expandat>le tubular nrmnit)er.104O is removably coupled to the 
wails of the open hole weiibore section 1 005. 

As illustrated in FtG. 10f, the expansion cone 1030 Is then axially displaced 
5 by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubuter member 1040 Into intimate contact with the walls of the open 
hole weiibore section 1005. 

In an alternative embodiment, as illustrated in FIG. 10g, the axtal 
10. displacement of the expansion cone 1030 is enhanced by injecting a prassurizad 
fluidic material into the annular space between the first support member 1020 and 
the seoorKi support nientf>er 1025. In this manner, an upward axial force is applied 
to the lower annular fece of the expansion cone 1030 using the pressurized fluidic 
material. In this manncH-, a temporary need for inmased axial force during the 
19^ radial expansion process can be Easily satisfied. 

In a preferred embodiment, the hardenabte fluidic sealing material is then 
pennitted to at least partial cure. 

As illustrated in FIGS. lOh and 101, after the expandable tubular rhember 
1040 has been radially expanded by the axial displacement of the expansion cone 
20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device i035 and then lifting the first support memt)er 1020 and anchoring device 
1035 from the weiibore casing 1000 and the open hole weiibore section 1005. 

in a preferred embodiment, the resulting new section of weiibore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of weiibore casing 
Js optlmail^ provided. More generally, the apparatus 1015 is used to fbnm and/or 
. repair weiibore casings, pipelines, and structural supports. 

Referring to RGS. 11a to 11g, an altemative embodiment of an apparatus 
30 and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refem'ng to Rg. 11a, a weiibore casing 1100 is positiormd 
within a subterranean formation 1 105. The weiibore casing 1 100 may t>e petitioned 
in any orientation from the veriteal direction to the horizontal directibn. The wdlbm 
casing 1100 further includes one or more openings 1110 that may have been the 
35 result of unintentional damage to the weObore casing 1100, or due to a prior 
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perforaflon or fracturing operation perfonnfied upon the sunrounding subterranean 
fomiation 1 105. As will be recognised by persons having ordinary skill in the art. the 
openings 1110 can aJversely affect the subsequent operation and use of the 
weDbore casing 1 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 1115 is utilized to seal off the 
(^nings 1110 In the weDbore casing 1100. More generally, the apparatus 1115 Is 
preferably titffized to form or repair wellbore casings. pipeUn^, or stmcSural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
' second support member 1125. an exparision cone 1130. an anchoring device 1135, 
aiKl expandable fibular member 1 140, and one or more sealing nnembers 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surfeoe location. Tha first support member 1120 is further coupled to the anchoring 
davice 1135. The first support member 1120 is preferably adapted to convey 
pressurized fiuidic materials and/or electrical current and/or communication signals 
from a suriace location to the anchoring device 1135. The first support member 
1120 preferably has a substenUaliy hollow annular dross sectional sNape. The first 
support member 1ia) may, for example, be febricatod from bonventbnal 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surface kxatbn. The second support member 1125 is further coupled to the 
expanston cone 1130. The second support ntember 1125 Is preferably adapted to 
permit the expansion cone 1130 to be axialty displaced relative to the first support 
member 1120. The second support niember 1125 may, for example, be 
oonventtonal oommerdally available slick wine, brakJed wire, coiled tubing, or drillir^ 
stock material. 

In a preferred embodiment, the first support member .1120 is coupled to a 
surfeoe location by a sVp joint and/or sliding sleeve apparatus that is concentrically 
coupled to tte second support member 1125. . 

The expanston cone 1130 is coupled to the second support nnember 1125. 
The expanston oone 1130 is preferably adapted to radially expand the expandable 
tubular rnember 1140 when the expanston cone 1130 is axially displaced relative to 
the exparKlabte tubular member 1140. In a preferred embodiment, the expanston 
cone 1 130 is provMed substantially as discK)sed in one or wore of the fbilowtog: (1) 
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U.S. utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02. 
filed on 12/3/1999, which claimed the benem of the filing date of U.S. provisional 
patent application no. 80/111,293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 
5 25791 .7.02. filed on 2/23/2000, whid) dainied the tMnefit of ttte filing date of U.S. 
provisional appiteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 08/502,350, attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed the benefit of the filing date of U.S. proviskNial appUcation 
no. 60/119,611. attorney docket no. 25791 .8; (4) U.S. utility patent applicatton serial 

10 no. 09/440,338. attorney docket no. 25791.9.02; filed on 11/1S/1999. which claimed 
the benefit of the filing date of U.S. proviskmal applicalion no. 60/108,558, attorney 
docket no. 25791.9. ffled on 11/16.19gi8; (5) U.S. provlstonal patent applicatkm no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523.460. 
attomey docket no. 25791.11.02. filed on 3/10/2000, whteh claimed the benefit of 

15 the filing date of U.S. provisional applteatton no. 60if1 24,042. filed on 3/1 1/1999; (7) 
U.S. utility patent appficiatkm no. 09/512.895, attomey docket no. 25791.12.02. filed 
on 2/24/2000, which dainied the benefit of the filing dates cS U.S. provlskmal 
applicatk>n no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no: 60/154,047, attomey docket no. 25791.29, filed on 

20 9/16/1999; (6) U.S. utility application no. 09/511,941, attomey docket no. 
25791.16.02, filed on 2/24/2000. which claimed Vhe benefit of the filing date of U.S. 
proviskmal serial no. 60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent appiteation no. 09/588,946. attomey docket no. 25791.17.02. 
filed on June 7, 2000, which dalmed ttie benefit of the filing date of U.S. provistonal 

25 patent applicatton seriad no. 60/137,998. attomey docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent appOcatton no. 09/559.122. attomey docket no. 
25791.23.02, filed on 4/26/2000. whtoh claimed the benefit of ttie filing data of U.S.' 
prmristonal ^)plicatton no. 60/131.106. attomey docket no. 25791.23. filed on 
4/26/1999; (11) U.S; provistonal application no. 60/146,263. attomey docket no. 

30 25791.25. filed on 7/29/1999} (12) U.S. provlstonal application no. 60/143.039. 
attomey docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
. appGcaUon serial no. 60/162.1671. attorn^ docket no. 25791.27. fited on 11/1/1999; 
(14) U.S. provisional applcatton no. 60/159.039. attomey docket no. 25791 .36, filed 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159.033, attomey 

35 docket no. 25791.37. filed on 10^12/1999; and (16) U.S. provisionai patent 
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applcation no. 60/165.228, attorney docket no. 25791.39. filed on .11/12/1999. the 
disclosures of wNch are incorporated herein reference. 

The anchoring device 1135 Is coupled to the first support memlwr 1120. 
The anchoring device 1135 is preferably adapted to be controUably coupled to the 
expandable tubular nrwrnber 1 140 and the wailbore casing 1100. In this manner, the 
aiichoring device 1135 preferably controUably anchore the expandable tubular 
nwrnber 1140 to the wellbore cbsing 1100 to fedlitate the radial expansion of the 
expandable tubular member 1 140 by the axial displacement of the expansion cone 
1130. In a prefeired end>odiment, the anchoring device 1 135 includes one or nrwre 
expandable elemerits 11^ that are adapted to oontroilably extend from the body of 
the anchoring device 1135 to wjgage both the ex>»ndable tid>u!ar mend)er 1140 
and the weUbora casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluldic pressure. In a prefsned embodiment, the anchoring 
device 1 135 is any one of the hydraullcally actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes modlfted in accordance with the 
teachtaigs of the present disck)sure. 

Tlra. expandable tubular member 1140 Is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 
devfce 1135. In a preferred embodiment the expandable tubular member 1140 
includes one or more anchoring windows 1155 for pemiitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the exparKiable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 further 
includes a tower section 1160, an Intermediate sectton 1165. and an upper sectton 
1170. In a preferred embodiment, the lower section 1160 rests upon and is 
supported by the expanston cone 1130. In a preferred embodirrient. the 
Intermediate sedton 1165 includes the anchoring windows 1155 in order to provide 
anchor^ at an Intermediate portton of the expandabte tubular member 1 140. 

in a preferred embodiment, the expandabte tubi^r member 1140 is further 
provided substentially as (fisdosed in one or more of the fblkiwing: (1) U.S. utiHty 
patent appltoation serial no. 09/454.139. attorney docket no. 25791.3.0?. fited on 
12/3/1999. which daimed the benefit of the filing date of U.S. provislonai patent 
appltoatton no. 60/111,293. attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 
utitty patent appBcation serial ho. 09/510,9T3. attorney docket no. 25791.7.02. filed 

50 



. on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 

application no. 60/121.702. fUed on 2/25/1999; (3) U.S. uUitty patent application 
serial no. 09/502,350, attorney docket no. 25791.8,02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1. 
r 5 attomeydocketno. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 

attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
r- the filing date of U.S. provisional applicatbn no. 60/108.558. attorney docket no. 

25791.9, filed on 11/16.1998: (5). U.S. provistonal patent appllcatkxi no. 60/183.546, 
^ filed on 2/18/2000; (6) U.S. utility patent applicatkm. no. 09/523,460, attorney docket 

10 na 25791 .1 1 .02. filed on 3/10/2000. which daimed the benefit of the filing date of 
^ U.S. provistonal applicatton no. 60/124.042. filed on 3/1 1/1999; (7) U.S. ufiHty patent 

appDcatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which dainrad the benefit of the filing dates of U.S. proviskmal appKcatkm no. 
f ;6Q/121.841. attorney docket no. 25791.12. filed on 2/126/1999 and U.S. provisional 

15 appllcatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
r U.S. utility application no: 09/511.941. attontey docket no. 25791.16.02, filed on 

2/24/2000. whteh daimed the ben^t of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utPity patent 
applk»tion no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
r 20 which daimed the t>enefit of the filing date of U.S. provisional patent applicatton 

serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
Utility patent applicatk}n no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
f no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provistonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
^ 7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicattoii serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteatton no. 60/159.039. attorney docket no. 25791.36,^ filed on 10/12.1999; (15) 
30 U.S. provisionat patent appllcatton na 60/159,033. attorney docket no. 25791.37. 
r fltod on 10/12/1999; and (16) U.S. provisional patent appfication no. 60/165,228. 

attorney docket no. 25791.39. filed on 11/12/1999.. the dtectosures of whteh are 
incorporated herein by risfierenoe. 

The sealing members 1145 are coupled to the outer surface of the 
r 35 expandable tubular member 1140. The seaGng members 1145 are preferably 
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Bdapted to engage and fluididy seal the interface t)etween the radially expanded 
expandable tutelar member 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1115 includes a plurality of sealing members 1 145. In a 
prefisrred embodofnent. the sealing members 1 145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 1 la. the apparatus 1 1 1 5 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
oppo^ng relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 hdudes a plurality of sealing members 1145 that are po^oned at»ve and 

10 below the opening 1110. In this manner, the radial expansion of the mpandable 
tid}idar rneriAer 1 140 optirnaily flui(ficly isolates the opening 11 m 

As iflustrated in FIG. lib, the apparatus 1115 is then anchored to. the 
wellbore casing 1 100 using the anchoring device 1 135. In a prefenad embodiment, 
the anchoiing device 1135 iii pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 thrmigh the corresponding anchoring 
wbidow 1155 in Ihe Mpandcd>le tubular member 1140 into Intimate contact with the 
wellbore casing 1100: In this mdnner, thd intennediate section 1165 of the 
expandable tubular member 1 140 Is removaMy coLV)led to the wellbore casing 1 100. 
In an altemative embodiment, a compressible ^ement dnd/of epoxy is then 

20 injected into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casing 1100. The compra8sB)le 
cement and/or epoxy is then pemiltted to at least partially cure prior to the Initiatior) 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1140. 

25 As illustrated in FIG. 11c, in a preferred embodiment, the expansion cone 

1130 then axially displaced by applying an axial force to the second support 
member 1 125. In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expamto the lower section 1160 of the expandable tubular 
member 1140 Into Intimate contact with the walls of the wellbore or the wellbore 

30 casing 1100. 

As iHuslrated in FIG. lid. In a prefened embodbnent. the axial dfeplaoement 
. of the expansion cone 1130 is.stopped once the expansion cone 1130 oontads the 
lower portion of the anchoring device 1135. 
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As niustrated In FIG. lie. In a preferred enrtbodiment, the anchoring device 
1135 is then decoupled from the wellbore casing 1100 and the expandable tubular 
menfrt)er1140. 

As illustrated in FIG. 11f, in a preferred enibodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axiai displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the weUbore 
casing 1100. In a prefened embbdbnent. the lower section 1 160 of the expandable 
tubular nrtember 1 140 Includes one or more outer rings or other coupHng members 

10 to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIQS: 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expanston oone 
1130. the 1110 In the wellbore casing 1100 is seated off by the radially expanded 

15 tubular member 1140. In this manner, repairs to the wellbore casing 1100 are 
c^thnally provided. More generally, the apparatus 1115 is used to repair or fonm 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
Inside diameter of the radially expanded tubular member 1140 Is substantially 
constant. 

20 Referring to FIGS. 12a to 1 2d, an altemati>^ embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refemng to Fig. 12a. a wellbore casing 1200 is positioned 
within a subterranean fomiation 1205. The wellbore casing 1200 may be positioned 

in any orientation from the vertical direction to the horizontal direction. The wellbore 

,1 

25 casing 1200 further includes one or mote openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
formation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 In the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 12^0, an 
expandable expanston cone 1225. an expandable tubular member 1235. and one or 
more sealing members 1240. 

ThB supportmember 1220 is preferably adapted to be coupled to a surfece 
location. The support memt»r 1220 is further coupled to the expandable expansion 
cone 1225. The support mwnber 320 is preferably adapted to convey pressurtsed 
fUddic materials and/or electrical cunent and/or communication signals from a 
surface locatim to the mpandable expansion cone. The support member 1220 
may. for example, be conventional commerdaily available siidt wire, braided wire, 
ceded tubing, or drilHng stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. the expandabte expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion pone 
122S is axially displaoed relative to the e)q>andable tubular member 1235. The 
expandable expansion cone 1225 Is further preferebly adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expanston cone 1225 is controllably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional commercially available radially 
expandable expansion cones. In a prefored embodiment, the expandable 
expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. 
5,348.095, the disclosure of which is incorporated herein by reference. 

In a preferred embodiment, the expansion cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
applicatlOT serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U:S. provisional patent 
application no. 60/111.293, attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serlai no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
appication no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, whidi 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney dodtet no. 25791.8; (4) U.S. utflity patent applkatton serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the flHng date of U.S. provisional appltoation no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonai patent appHcafon no. 60/183,546, 
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r filed on 2^18/2000; (6) U.S. utility patent application no. 09/523,460, attorney dodcet 

no. 25791.11.02. filed on 3/10/2000. wtiich daimed the tteneflt of the filing date of 
r- U.S. provisional appiicaUon no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 

! application no. 09^12.895. attorney dodcet no. 25791.12.02. filed on 2/24/2000. 

P 5. >which claimed the benefit of the filing dates of U.S. provisional application no. 

60/121.841. attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
^ application no. 60/154.047, attorney docket no, 25791.29, filed on 9/16/1999; (8) 

U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
^ 2^4^000. which daimed the twnefit of the filing date of U.S. proviskwial serial no. 

10 60/121.907, attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 

applicatten no. 091^588.946. attorney docket no. 25791.17.02. filed on J-jne 7. 2000. 

whteh daimed the Ijenefil of the filing date of U.S. proviskmal patent applicatton 

serial no. 60/137.998. attorney docket ho. 25791.17. filed on 6/7/1999; (10) U.S. 
^ utility patent applicatkm no. 09/5S9i122. attorney docket no. 2S791.23.0i2. filed on 

15 4/26/2000. whteh claimed ttte l)enefit of the filing date of U.S. proviskmid appHeatkm 

no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

proviskMial appiteatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
f~ 7/28/1999: (12) U;S. provlskmal applteatton no. 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
r 20 60/162,671. attorney docket no. 25791:27, filed on 1 1/1/1999; (14) U.S. provisional 

appNcation no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (IS) 
r- U.S. provistonal patent applicatton no. 60/159,033, attorney docket no. 25791.37. 

filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
^ attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of whteh are 

25 incorporated therein by reference. * 
^ The expandable tubular member 1235 Is reiTK)vabiy coupled to the 

expansion cone 1225. In a prefened embodiifient, the expandable tubular member 

1235 includes one or more engaigement devicas 1250 that are adiapted to couple 

wHh and penetrate the wellbore ca^ 1200. In this manner, the expandable 
30 tubular member 1235 Is optimally OHjpled to the wellbore casing 1200. In a 
r prefarred embodiment, the engagement devtees 1250 indude teeth for biting Into 

the surface of the weHbore casing 1200. 

Ih a preferred embodiment, the expandable tubular member 1235 furth«- 

indudes a tower sectton 1255. an Intemwdiate sedton 1260. and an iq>per section 
r 35 1265. In a prtferred embodiment, the tower sectton 1255 indudes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tutHilar member 1235. In a prefenred mibodiment. the wall thickness of the lower 
and intemnediate sections, 1255 and 1260, are less than the wall thickness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
5 and intermediate sections. 1255 and 1260, of the expandable tubular member 1235. 
In an aKenrative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is stottetf in order to optimally facilitate the radial expansion of the 
kiwer section 1255 of the expandable tubular member 1235 using the expandable 
ocpansion cone 1225. 

10 In a preferred embodiment the expandable taduilar member fiorther 

provided sut^tantjaUy as (fedosed In one or more of the fcdiowing: (1) U.S. utiiity 
patent appDcation serial no. 09^454.139. attorney docket no. 25791.3.02, filed on 
12(3/1999, which claimed the benefit of the filing date of U.S. provisk^nal patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

15 utility patent application seriai no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing dale of U.S. provistonal 
appncatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatbn 
serial no. 09/502.350, attomey dodcet na 25791.8.02. filed on. 2/10/2000, wNch 
cliumed the benerit of the filing dale til U.S. provistonal applicatton no. 60/119,611, 

20 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket ho. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 

25 no. 25791.1 1.02, fitod on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999: (7) U.S. utility patent 
applicatton no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whtoh claimed the benefit of the filing dates of U.S. provisional appltoation no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

30 appBcaUon no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoation no. 09/511.041, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 

35 whtoh claimed the benefit of the filing date of U.S. provistonal patent appltoation 
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serial no. 60/137.998. attorney docket no. 25791.17, fHed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provisional application 
na 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attonwy docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applk»tion no. 60/143.039. attorney docket no. 
25791^. filed on 7/^1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional pat^t application no. 60/159,033. attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165»228, 
attorney docket no. 25791.39. filed on 11/12/1999, the .disctosures of viMch are 
incorporated her^ by reference. 

The sealing members 1240 are prefiBr«d>ly coupled to the pirter surface of ihe 
upper portton 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluididy seal the interfece betwaen the 
radially expanded expandable tubular member 1235 and the wellbore casbig 1200. 
In a preferred embodbnent. the apparatus 1215 includes a plinajity of sealing 
members 1240. In a preferred embodiment, the sealing members 1240 sunound 
and isolate the opiening 1210. 

As HkJStrated in FIG. 12a. the apparatus 1215 is preferably positkined within 
the wejibore casing 1200 with the expandable tubular member 1235 proltioned in 
opposing relation to the opening 1210. In a preferred embodiment, the apparatie 
1215 indudes a plurality of sealing members 1240 that are positkmed above and 
betow the opening 1210. In this nrianner, the radial expanston of the expandable 
tidMilar member 1235 optimally fluklldy isolates the opening 1210. 

As illustrated h RG. 12b. the expandable tubular member 1235 of tiie 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
expandable expansion cone 1225 Into contact with the lower secfion 1255 of the 
expandable tubular member 1235. In a prefened embodiment, the tower section 
1256 of the expandable tiAuiar member t235 Is radiaOy expanded into intimate 
contact with the wellbore casing 1200. In a prefenred embodiment the engagement 
devk»s 1^ are thereby coupled to, and at least partially penetrate bito. the 
weObore casing 1200. in this manner, the tower section 1255 of the expandabte 
tubular member 1235 is optimally coupled to the wellbore casing 1200. 
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In an alternative embodiment, a oompmssible cement and/or epoxy is then 
tr^ected Into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be penrdtted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular structural support and fiuidic 
seal is provided arouTHl the tubular member 1235. . 

As illustrated in FIG. 12c.. the expandable expansion oone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
preferred er7d)odiment the axial displacement of the exparision cone 1225 radially 

10 expands the expandable tubular member 1235 Into intimate contact with the walls of 
file wellbore casing 1200. 

As illustrated in HG. 12d, in a prefenBd embodiment, afteir the expandable 
tubular member 1235 has been radially expanded by the axial displaoement of the 
expandable eixpansion oone 1235, the opening 1210 in the wellbore casing 12(X) is 

15 sealed off by the radtelly expanded tubular member1235. In this nianner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 Is l»ed to. repair or fomi wellbore casings, pipelines, and stiuctural supports. 

Referring to FIGS. 13a to 13d, an alternative embodiment of iain apparatus 
and nrtethod for coupling an expandable tubular member to a preexisting structure 

20 win now be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further inductes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation perfbm^ upon the surrounding subten^nean 
formation 1305. As will be recognized by persons having ordinary skill in the art, Uie 
openings 1310 can adversely affect the subsequent operation and use of the 
welR)ore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 Is 
pr^eraMy utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubutar member 1335. a heater 1340. and one 
35 or more sealing menrrt>ers 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or oomrnunicafa'on signals from a surface 
5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for exanrq)le, be conventional oommerdaliy available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expanston cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably ad£v>ted to radially expand the expandable 

10. tubuter mmnber 1335 when tto expanston cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansk>n cone 1325 may be any 
number of conventtonal commercially available expansion cones. 

in a preferred embodiment, the expansion cone 1325 is further piovkied 
substantially as dlsctosed in one or more of the fdkywing: (1) U.S. utility patent 

15 appflcation serial no. 08/454.139. attorney docket no. 25791.3.02. Filed on 
12/3/1999, which claimed the benefit of the filing date of U.& provisional patent 
application ho. 60/111,293, attorney dod<et no. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent applteation serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed ttie benefit of the filing date of U.S. provisional 

20 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisiiDnal application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applk:ation no. 60/183.546. 
filed on 2/1 8/2000; (6) U.S. utilify patent application no. 09/523.460. attorney docket 
. no. 25791.11.02, filed on 3/10/2000, whteh dairhed ttie benefit of ttie filing date of 
U.S. provisional appiteatton no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

30 appHcation no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed ttie benefit of tt^ fifing dales of U.S. rrovistonai am>licaflon no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utifity application no. 09/511.941, attorney docket no. 25791.16.02. filed on 

35 2/24/2000, which claimed ttie tenefit of the filing date of U.S. provisional serial no. 
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60/121,907. attorney docket no. 2579116, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791,17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisibnal patent appKcatton 
serial no. 60/137,998, attorney docket no. 25761.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122, attorney dodcet no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
na 60/131.106, atlomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attbmey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. pmvistonal appfication no. 60/143,039, attorney docket.no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
6Q/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provtelona! 
eppHcation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisionai patent appKcatton no. 60/159,033, attorney docket no. 2579137. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 

1& attorney docket no. 2579139, filed on 11/12/1999, the dtedpsures of which are 
incorporated herein by reference. 

The expandable tubular member 1335 Is removably coupled to the 
expanston cone 1325. In a preferred embodiment, the expandable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate the wellbore casing 136d. In this manner, the expandable 
tubular member 1335 is optimally coupled to the wellbore casing 13bO. In a 
prefenBd embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the wellbore casing 1 300. 

In a preferred embodiment, the expandable tubular member 1335 further 

25 includes a lower section 1355. an intermediate sedk>n 1360, and an upper section 
1365. In a prefenBd embodiment, the lower section 1355 Includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a prefenred em1>odiment. the wall thickness of the tower 
and intenmediate sections, 1355 and 1360, ar^ less than the wall thickness of the 

30 upper section 1365 In order to optimally fadlltata the radial expansion of the lov^ 
and intermediate sections, 1355 and 1360, of the expandable tubular member 1335. 

In a prefened embodiment, the lower secHon 1355 of the mpandable tubular 
member 1335 includes me or more shape memoiy metal Inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to .radially expand the lower 

35 secticm 1355 of the expand^ tubular member 1335 into intimate contact with ttte 
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r weilboTB casing 1300 when heated by the heater 1340. The shape memory metal 

Inserts 1370 may be fabricated from any number of conventional commercially 
^ available shape memory alloys such as, for example. NITi or NitlNOL using 

conventional fonming processes such as, for example, those described in U.S. 
n 5 Patent Nos. 5,312,152. 5,344,506. and 5,718,531, the disdosures of which are 

incorporated herein by reference, in this mianner, the shape memory metal inserts 
r- 1370 preferably radially expand the lower section 1355 . of the expandable tubular 

member 1335 when the inserts 1370 are heated to a temperature above their 
. translbrmation temperature using the heater 1340. In a preferred embodirnent, the 

10 trerafiDnrartion temperature of the inserts 1370 rer^ 
_ In a preferred efnl)odiment, the material 00^^ 

expandable tubular member 1335 is further selected to maximize the radial 
■ ^ expansion ofthe lower section 1355 during the transfonnatlon process. 

in e preferred embodinwnt. tiie inserts 1370 are positioned within one or 
15 more corresponding recesses 1375 provided in the lower section 1355 of the 
MpandaMe tubular member 1335. Alternatively, the inserts 1370 are oompleteiy 
contained within the iowersecfon 1355 of the wcpandabie tubular member 1335. 
r in a preferred embodiment, the expandable tubular member 1335 is further 

provided substantially as disclosed In one or more of the following: (1) U.S. utility 
20 patent application serial no. 09/454,139, attorney dodot no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
r application no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 

utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
r- on 2/23/2000, which claimed the benefit of the filing date of U.S. provteionai 

25 application no. 60/121,702. filed on 2^5/1999; (3) U.S. utility patent application 
^ serial no. 09/502,350, attomey docket no. 25791.8.02. filed on 2/10/2000. which 

' daimed the benefit of ttie filing date of U.S. provisional appflcation no. 60/1 19,61 1 , 

^ attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 

attomey docket no. 25791.9.02. filed on 11/15/1999, which daimed the beneftt of 
30 the filing date of U.S. provistonal appllcatkm no. 60/108.558. attomey docket no. 
r 25791.9. filed on 11/16.1998; (5) U.S. proviskml patent appHcation no. 60/183,546. 

. fitod on 2/18/2000: (6) U.S. uflHty patent appHcaflon no. 09/523.460. attorney docket 
r no. 25791.11.02, fited on 3/10/2000, whteh daimed the benefit of the finng date of 

U.S. provisk)nai application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
r 35 application no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
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which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney dodcet no. 25791.16.02, filed on 
5 2/24/2000. which claimed the tienefit of the filing date of U.S. provisional serial no. ^ 
60/121,907, attorney dodcet no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^88,946. attorney dodcet no. 25791.17.02. filed on June 7, 2000, 
which dairmd the benefit of the fiSng date cS U.S. provisional patent application 
serial no. 60/137,998, attomey docket no.. 25791.17, filed on 6/7/1999; (10) U.S. 

10. Ufility patent application no. 09/559.122, attomey dodcet no. 25791.23.02, filed on ^ 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attomey dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisimal application no. 60/143,039, attomey docket no. . 7 

15 25791.28, filed on 7/9/1999; (13) U.S. provlsk)nal patent appfication serial no. 
60/162,671, attorney dodcet no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
f9ed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

^ attomey docket no. 25791.39, filed on 11/12/1999, the disdosures of yMdh are . ^ 

incorporated herein by reference. 

The twater 1340 is coupled to the support member 1320. The heater 1340 ^ 
is preferably adapted to controllably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional thermostat control in order to control the operating 
temperature. The heater 1 340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1 345 are preferably coupled to the outer surface of the 
upper portton .1365 of the expandable tubular member 1335. The sealing members 

30 1345 are preferably adapted to er^age and fluMldy seat the interface b^ 

radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 indudes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing men4>ers 1345 surround 
arKl isolate the opening 1310. 
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As illustrated In FIG. 13a, the apparatus 1315 Is preferably positioned within 
the welll)orB casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a pn^rred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are poationed above and 
below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optbnaliy fluicfidy isolates the opening 1310. 

As Illustrated in FIG. 13b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the wellbore casing 1300 
by radially expanding the Inserts 1370 using the heater 1340. In a preferred 
embodiment, the expansion of the Inserts 1370 causes the lower section 1355 of the 
expandaUa tubular member 1335 to contact the wellbore casing 1300. in s 
preferred embodiment, the engagement devices 1 350 are thereby coupled to. and at 
least partially penislrate into, the weRbore casing 1300. In this manner, the lower 
sectioii 1355 of the expandable tubular member 1336 is optimally coupled to the 
weNbore casing 1300. 

In an alternative embodiment, a compressible cement and/or epo)^ is then 
injected into the annidar space, between the unexpended portion of the tubular 
member 1335 and the wellbore casir^ 1300. The compressible cement and/or 
epoxy way then be permitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structwal support and fluidic 
seal is provided around the tubular member 1 335. 

As illustrated in FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a prefened embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 into Intimate contact with the walls of the wellbore casing 
1300. 

As aiustrated in FIG. 13d, in a preferred embodiment, after the expandable 
tubular member 1335 has been conpletoly radially expanded by the axial 
displacement of the expansion cone 1335. the opening 1310 In the wellbpre casbig 
1300 Is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is iised to repair or form wellbora casihgs, ^lin«s, and stnjcturel 
supports. 

Referring to FIGS. 14a to 14g. an edtemative embodiment of an apparatus 
and method for oouplir^ an expendable tobultf member to a preexisting stnicture 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean fontiation 1405. The wellbore casing 1400 may be positioned 
in any mentation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further Includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the wellbore casing 1400, or di^ to a prior 
perforation or fracturing operation performed upon the sunxHjndii^ subterranean 
formation 1405. As wili be recognised by persons having ordinary sIcHI in the art, the 
openings 1410 can adversely , alfoct the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 
10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

operiing$ 1410 in the wellbore casing 1400, Mora generally, the apparatus 1415 Is 
preferably utHized to fonm or repair wellbicm cashgs, pipelines, or structural 
supports. 

The apparatus 1415 preferably Includes a first support member 1420, a 
15 second support member 1425, a coupling 1430, an exparidable tubular member 
1435, an expanston cone 1440. a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surtaca location; The support member 1420 Is further coupled to the expansion 
cone 1440. The first support member 1420 Is prBferat>iy adapted to convey 
20 pressurized fluidic n^aterials and/or electrical current and/or communication signate 
from a suriiace location to the expansion cone 1440 and the paclcer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
slick wire, braMed wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
25 surface location. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluklic 
materials ar)d/or electrical current and/or communication signals from a surface 
kxiation to the coupling 1430. The second support member 1425 may. for example, 
be conventtonal commercially available slick wire, braided wire, coiled tubing, or 
30 drilling slock material. 

The coupling 1430 is coupled to the second support member 1425. The 
. coupling 1430 is further preferably removat>ly coupled to the expandat)le tubular 
member 1435. The coupling 1430 may be any numt>er of conventtonal 
. commercially available passive or adiveiy controlled coupling devices such as, for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubulpr member 1435 is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple wHh and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbcm casing 1400. in a preferred embodiment, the 
engagement devices include teeth for biting into the surboe of the wellbore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or nrKxe seaBng mend>ers on the outside surfece of the expandable 
tubular member 1435 in order to opfimaHy seal the interface betvveen the 
expandable tubular member 1435 and the ^llbcKe casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or mm of the following: (1) U.S. utility 

15 patent application serial no. 09^454.139. attorney docket no. 25791.3,02. filed on 
12/3/1999, which claimed the benefit of the filing date cH U.S. provision^ patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no, 25791.7.02. filed 
on 2/23/2000. which claimed ttie benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applrcatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial ho. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the fifing date of 
U.S. provistonai applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which daimed tiie benefit of the filing dates of U.S: provistonal application no. 
60/121.841, attomey docket rto. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteaflon no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (6) 
. U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 

35 2/24/2000, whteh claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^88.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
iMtiich claimed the t)enefit of the filing date of U.S. provisional patent application ^ 
serial no. 60/137,998, attorney dotikei no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on ^ 
4/26/20(K), which dainried the t)enefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, ettomey docket no. 25791.25, filed on ' 
7/29/1999; (12) U.S. provisional applicatk)n no. 80/143,039, attorney docket no. 

10 25791.26, filed on 7/8/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney dodcet no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
appiicatk)n no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) ^ 
U.S. provlsk)nal patent applicatk>n no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 

15 attorney docket no. 25791.39, filed on 11/12/1999, ttie dlsck)sures of which are 

incorporated herein by referenoe. H 

The expanskMT) cone 1440 is coupled to ttie first support member 1420 and 
the ttiird support member 1445. The expansion cone 1440 is prefiBrabiy adapted to n 
radially expand the expandable tubular member 1435 when ttie expanston oone 

20 1440 is axially displaced relative to the expandable tubidar member 1435. ^ 
In a preferred embodiment, the expansion cone 1440 is provided 
substantially as disclosed in one or more of ttie following: (1) U.S. utility patent ^ 
application terial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed tiie benefit of ttie filing date of U.S. provistonai patent 

25 application no. 60/1 1 1 ,293. attorney dodcet no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which daimad the l)enefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 

30 dalnMd ttMberieinof the fllii^ date of U.S. provisiorial application no. 60/119^^^^ 
attorney docket no. 2S791 .8; (4) U.S. utility patent applkstton serial no. 09/440,338. 
attorney docket no; 25791.9.02. filed on 11/15/1999. wMch daimed the benefit of 
ttie filing date of U.S. provisionar applteation no. 60/108,558. attorney docket no. l 
25791.9. filed on 1 1/16.1998; (5) U.S. proviskxial patent applteatton no. 60/183.546. 

35 filed on 2/18/2000; (6) U.S,utffity patent appikalhxi no. 09^23,460. attorney docket n 
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no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999: (7) U.S. utility patent 
application no; 09/512,695, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates 6f U.S. provlslorial application no. 
60/121,841, attorney docl^et no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicalkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney dodwt no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatkm no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
whtah claimed the benefit of the filirKf date of U.S. pro\Hsk)nai psSetA appllssSon 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
uttlty patent applicatkxi no. 09/559,122. attorney docket no. 2579123.02. filed on 
4/26/2000, which claimed the benefit of the fiUng date, of U.S. provistonal appiicatton 
no. 60/131,106. attorney docket ho. 25791.23. filed, on 4/26/1099; (11) U.S. 
provisional application no. 60/146,203^ attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlskwial application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appllcatton serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159.033, attorney docket no. 25791.37. 
fifed on 10/12/1999; and (16) U.S. provisfonal patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disctosures of which are 
incorporated herein by reference. 

The ttiird support member 1445 is preferably coupled to ttie expansfon cone 
1440 and ttie packer 1450. The ttiW support member 1445 is preferably adapted to 
convey pressurized flukite materials and/or electrical current and/or commuhication 
signals from a surface kxiation to ttte packer 1450. The ttiird support member 1445 
may. for exampte. be conventional commercially available sHck wire, braided wire, 
coled tubing, or drilling stock material. 

The packer 1450 is coiipied to ttte ttiird support member 1446. The packer 
1450 is further preferatdy adapted to controllably coupled to ttie wetlbore casing 
1400. The packer 1450 may be any number of oonventtonai commercially avaltabte 
packer devtees. in an alternative embodiment, a bladder, slipped cage assembly or 
hydraulic slips may be substitaJted tbr ttie packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the weilbore casing 1400 with the tx>ttom of the expandable tut>ular aiember 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in R6. 14b, In a preferred emtxxfiment, the packer 1450 is 
5 then encored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated inr FIG. 14c hi a preferred enrdbodbnent, the expandable tubular 
member 1435 then lowered towarcte the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the exparnJable 

10 tubular member 1435 impacts the expansim cone 1440 and is radially expanded 
Into contact with the wellbore casing 1400. in a prefenred embodiment, the lower 
end of the expandable tubular merriber 1435 includes one or mora engagement 
devices for engaging the wellbore.casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an altamative embodiment a compressible cement and/or epoxy is then 

li^eded into the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/br 
epoxy is then pemiitted to at least partially cure prior to the inltijation of the radial 
expansion process. In this nruinner. an annular structural support and fluklic seal is 

20 provided around the tubular member 1435. 

As illustrated in FHS. 14e. in a prefenred embodiment, the padcer 1450 is 

* ... 

decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f, in a preferred . emt>odiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the waHs of the weflbora casing 1400. In a preferred embodiment, prior to the 
initiation of the axiar displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a preferred enrdxxjiment, after the expandable 

tubular member 1435 has been con^rietely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the weUbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to I5d. an altemativa embodiment of an apparatus 
for coupling an expandat)le tubular member to a preexisting stnjctore will now be 
described. Referring to Fig. 15a. a wellbore casing 1500 is positioned within a 
subteiTanean formation 1505. The wellbore casing 1500 may be positioned la any 
orientattonfromthevertkaldiredlontothehorizontaldirecto The wellbore casing 
1500 further includes one or more openings 1510 that may haNfe been the result of 
unlhtenttonal damage to the welbore casing 1500. or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean formation 1505. 
As wiD be recognized by persons having ordinary sidll In the art. the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 In the wellbore casing 1500. More generally, the app^tin 1515 is 
preferably utilized to fomn or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1515 preferably includes a support member 1520. an 
expandable tubular member 1525, an expansion cone 1530. a coupflng 1535, a 
resilient anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surfoce 
location. The support member 1520 is forther coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials andfor etedricai current and/or communication signals from a surface 
tocatlon to the resilient anchor 1640. TTie support nnember 1520 may. for exampte. 
be conventional commercially avaltoUe slide vyire. braided wire, pnled tubing, or 
driUng stock material. 

The ttfpandabte tobular member 1525 is removably coupled to the 
expansion cone 1530. in a preferred embodiment, the expandabte tubular member 
1525 Includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 150Q. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting Into the surfoce of the 
wellbore casing 1500. In a preferred embodiment, the expandabte tubuter member 
1525 further includes one or more sealing members 1545 on the outeide surfece of 



the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 1525 and the welibore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 Includes a 
lower section 1550. an intermediate section 1555. and an upper section 1560. In a 
5 prefened embodiment, the wall thicknesses of the lower and intermediate sections. 
1550 and 1555. are less than the wall tMckn^ of the upp«- section 1560 In oniBr ' 
to optbnally.facilitaie the radial expansion of the expandable tubular member 1525. 
In a prafetred embodiment, the sealing membiare 1545 aro provided on the outside 
sifffaoe of the upper section 1660 of the expandable tubular member 1525. In a 

10 preferred embodiment, the resHlent anchor 1540 Is coupled to the lower section 
1550 of the expendable tubular member 1525 in order to optimally anchor the 
expandable tubular member 15:s to the welibore casing 1500. 

In a profaned embodiment, the expandable tubular member 1525 Is fiffther 
provided substantially as dsdossd in one or more of the following: (1) U.S. utiDfy 

15 patent application serial n0. 09/454.139. attorney docket no. 25791.3.02. filed on . 
12/3/1999. which claimed the benefit of the fHing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney dodcet no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 

20 applicatfon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. whteli 
deimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteatlon serial no: 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provistonal application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appHcatun no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicdtion no. 09/523.460. attorney docket 
no. 25791.1 1.02, fitod on 3/10/2000. which claimed the benefit of the filing date of 
U.S. proviskNiai application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 applicatkm po. 09/512.895. attorney docket no. 25791 .1^02. fited on 2/24/2000. 
which daimed the benefit of the f9k\g dates of U.S. provisional applkatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney dock^ no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000. which daimed the benefit of the filing date of U.S. provistonal sertal no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
ap(«lcatlon no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
wfilch dainied ttie benefit of the filing date of U.S. provisional patent applicattem 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whfd) claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U,S, proviskmal appHcalkin no. 60/143,039. attorney docket .no. 
25791.26. filed on 7/9/1999; (13) U.S. piioviskmal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appncatkm no. 60/159,039. attorney doctet no. 25701.36. filed on 10/12,1099; (15) 
U.S. provlstonal patent application no. 60/159,033i attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appUcatlon no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
IncoiporMed herein by reference. 

The expanston cone 1530 Is coupled to ttiiB support meiT^r 1520 and the 
coupling 1535. The expanston cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when tfie expansion cone 1530 is axially 
displaced relative to the expandable tubular memt>er 1525. The expansioh oqne 
1530 may be any number of conventional commercially available expansion cones. 

In a preferred embodiment, the expanston cone 1530 is provided 
substantially as disctosed In one or more of the following: (1) U.S. ufility patent 
appHcatton serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisk)nal patent 
appttcatlon no. 60/1 11,293. attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appHcation serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of the filing date, of U.S. provisional 
appllcatton no. 60/121,702. (Bed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^.350. attorney docket no. ^791.8.02. fHed on 2/10/2000. whk;h 
dabned the benefit of the fijing data of U.S. proviskMial application rio. 60/1 19;61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent appBcatton serial no. 09/440,33d. 
attorney docket no. 25791.9.02, fited on 11/15/1999. whidi claimed the benefit of 
the filing date of U.S. proviskxial appllcafion no. 60/108,558. attorn^ docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provistonal patent appUcatton no. 60/183,546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket --^ 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisionai application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12,02, filed on 2/24/2000. 

5 whk:h claimed the benefit of the filing dates of U.S. provisional applteation no. ^ 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) ^ 
U.S. utiDty application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which dalmed the benefit of the filing date t3f U.S. provistonal serial no. 

10 60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent ~^ 
applicatioh no. 09/588,946, attorney docket no: 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the fiBhg date of U.S. provisional patent applicatk)n 
serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent jappticatton no. 09/559,122, attomey docket no. 25791.23.02, filied on 

15 4/26/2000. which claimed the benefit of the filing date of U.S, provisional applteation 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisiohal applicatton no. 60/146,203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appiicatton no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

20 60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/159.039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attomey docket no. 25791.37. ^ 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are ^ 

25 Incorporated herein by refererice. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expanston cone 1530 and the resilient anchor 1540. The coupling 1535 Is 
preferably adapted to convey pressurized fluklto materials and/or etectrical current 
and/or communication signals from a surface locatton to the resilient anchor 1535. 

30 The coupling 1535 may, for example, be oonvenfional commercially av^abte slick 
wire, bratoed wire, coiled tubing, or drilling stock material. In a preferred 
embodiment the coupling 1535 is decoupled from the resHient anchor 1540 upon 
initiating the axial displacement of the expanston cone 1530. n 
The resiHent anchor 1540 is preferably coupled to the lower sectton 1550 of 

35 the expandable tubular rnenrtber 1525 and the coupling 1535. The resilient anchor n 
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1540 is further preferably adapted to be controilaMy coupled to the wellbore casing 
1500. 

Ref«rtr)g to FIGS. 16a and 16b, In a preferred embodinrwnt. the resilient 
anchor 1540 includes one or more coiled resffient members 1600 and corresponding 
releasable coupling devices 1605. In a prefenned embodiment, the resilient anchor 
1540 is maintained In a compressed elastic position that is conlrollably released 
thereby caising .the resilient smchor 1540 to expand in size thereby releasing the 
elasttc energy stored witNn the resilient anchor 1540. As illustrated in FIG. 16b. in a 
prefiBrred embodinient when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils in the outward radtei direction. In a 
preferred embodiment; at least a portion of the coiled member ^900 Is couj^ to 
the lower section 1550 of the expandable tubular member 15:^5. In a preferred 
embodiment, the uricoHed member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore cas^ 1500. 

The coiled member 1600 may be fabricated from any number of 
oonventfcMiai commerdaHy available resilient materials. In a preferred embodiment, 
the coiled member 1600 is febrtcated from a resilient material such as. for example, 
spring steel. In a prefared embodiment, the colled member 1600 Is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

In a prefenned embodiment, the releasable coupling device 1605 maintains 
the coiled member 1600 Is a coiled position until the device 1605 Is released. The 
releasable coupling device 1605 may be any number of conventional commerdaily 
available releeeabie coupling devices such as, for example, an explosive t)olt. 

The resilient anchor t540 may be positioned in any desired orientatioa In a 
prefen^ embodiment, the resilient anchor 1540 is positioned to apply the maximum 
normal force to the wails of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altemate embodiment, as ilhjstrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or nrxre resilient anchoring 
members 1705. one or more corresponding rigid attachments 1710. and wie more 
cbmssponding releassMe attachments 1715. In a preferred embodiment, the 
r^'lient anchoring membere 1705 are maintained in compressed elastic condition 
by the conssponding rigid and releasable attachments. 1710 and 1715. In a 
preferred embodiment, when the corresponding releasable attachment 1715 Is 
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released, the corresponding resilient anchoring member 17(» expands, releasing 

the stored elastic energy, away from the tubular member 1700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 

is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is removably attached to the outside surbce of the tubular member 

1700 by a corresponding reieasable attachment 1715. As illustrated in FIG. 17b, in 

a preferred embodiment, releasing the reieasable attachment 1715 permits the 

resilient energy stored in the resilient anchoring member 1705 to be released 
10. thereby causing the resilient anchoring member 1705 to swirig radially outward from 

the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 

conventional materials. 

The resilient anchoring members 1705 may be febricated from any number 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 

1705 are febricated froni memory metal in order to optimally provide control of 

shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 

conventional commercially available materials. In a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 

strength. 

The reieasable attachmente 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resiflent anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805. orie or more resilient members 181t),*and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
. members - 1810 are maintained in a compressed elastic position by ttie release 
devices 1815. As illustrated in FIG. 18b. in a preferred embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 prefmUy includes one or more openings 1820 
for containing thci release devices 1815 and for permitting the arichorfng devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
35 number Of conventional commercially available materials. In a preferred 
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emtx>diment. tte tubular memb^ 1866 is labifcated from 4140 steel in order to 
optimally pro^e high strength; 

The anchoring devices 1805 are housed within the tubular niemt>er 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular nriember 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surfece of the wellbore 1500. The anchoring devices 1805 nrtay be 
fabricated from any number of durable hard materials such as, for example, 
turigsten cart>ide, machine tool steel, or hard faced steel. In a preferred 
embodiment the anchoring devices 1805 are fabricated from machine tool steel in 
order to opaniaiiy provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial^ 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805, the resUlent 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 Into contact with, lo at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other; location. The 
release devices 1815 may be any number of conventional comnoerdaliy available 
release devices. In^ prefenred embodirrient, the release devices 1815 are pressure 
activated in order to opttmaNy provide ease of operation. 

As Illustrated In FIO. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular nriember 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment the resilient anchor 
1540 is then anchored to the weltbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment the resilient anchor 1540 is anchored by a 
control and/or dectrical power signal transmitted from a surface location. 

In an alternative embodinnent, a compressible cement and/or epoxy is then 
ir^ected Into the annular space between the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500. The corr^ssible cement and/or 
epoxy is then pemiltted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fUiidlc seal is 
provided around the tubular member 1525. 

As illustrated in FIG. 15c, in a preferred embodiment, the expansion cone 
1530 is then axially dteplaced by applyfeig an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into Intimate contact 
with the walls of the wellbore casing 1 500. 

As illustrated bi FIG. 15d. In a preferred wnbodlment, after the expandable 
tubular member 1525 has been oompleteiy rsdtelly expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the we|n)ore casing 
1500 is sealed off by the radially expanded tubular muvber 1525. In this manner, 
repairs to Vie weMxro cashng 1500 ae optlmally provided. IMore generally, the 
apparatus 1515 b used to repair or form wellbore casings, felines, and structural 
supports. 

Refisnlng to FIGS. 19a. 18b and 19c ah altematiye embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 wiH now be 
described. In a prefenred embodimient. the e)q>andable tubular member 1900 ' 
includes a tubular body 1905. one or more resilient panels 19)10. one or more 
corresponding engagement members 1915, and a release member 1920. In a 
preferred embodlnwnt, the resilient panels 1910 are adapted to expand in the radial 
directton after being released by the release member 1920. in this manner, the 
expandable tubular member 1900 is anchored to a preexisting stnjcture such as, for 
example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tobular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a prefenred embodiment, the tubular member 1905 
is an expandable casing In order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
rMHent partels 1910 are further releasably coupled to the release member 1920. 
The resUient panels 1910 are preferably adapted to bouse the expansion cone 
1530. The resilient panels 1910 are prefisrably adapted to extend to the position 
1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding In order to optimally provide high strength. The resilient panels 1910 may 
be febricated from any number of conventional commerdally available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
spring steel in order to.optintally store elastic radially directed energy. 

The engagement members 1915 are . coupled to corresponding reslKent 
panels. The engagement members 1915 are preferably adapted to engage, and at 
•east partially penetrate, the weUbore casing 1500, or other preexisting stnictiw. 

The release member 1M0 is releasably coupled to the resilient panels 1 910. 
The retease inember 1820 is preferably adapted to oontrollably release the resilient 
panels 1910 from their initial strained positions in order to pemtit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydreuHc signals are communicated to anHw from 
the release member 1920. The release member 1920 may be any number of 
conventional commercially available release devices. 

Refening to FIGS. 20a to 20d. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stmcture 
will now be described. Referring to Fig. 20a. a wellbore casing 2000 is positioned 
within a subterraneari fbnmatlon 2005. The wellbore casing 2000 may be petitioned 
In any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further Includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000. or due to a prior 
perforatiori or fracturing operation perfomried upon the surrounding subterranean 
formation 2005: As will be recognized by persons having ordinary skill in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 Is utilized to seal off the 
openings 2010 in the ^bore casing 2000. More generally, the apparatus 2015 is 
preferably utiiized to fwm or repair yreObore casings, pipelines, or stnjctural 
supports. 

The apparatus 2015 preferably includes a support member 2020. an 
expandable tubular member 2025. an expansion cone 2030. a coupling 2035. a 
resilient anchor 2040. and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may, for example, be 
conventional commercially available slidi wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodiifnent, the expandable tubular member 
0 2025 iriciudes one or more engagement devices that are adapted to couple with and 
penetrate the wallbore casing 2000. in this manner, the expandable Usbulat 
member 2025 is optimally coupled to the weilbore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting into the sur^ of the 
•weilbore casing 2000. In a prefelned embodiment, the expandable tubular member 
15 2025 further Includes one or more sealing mernbers 2045 on the outside surface of 
the expandable tubular member 2025 In order to optimally seal the interface 
between the expandable tubular member 2025 and the weilbore casing 2000. 

In a prefened embodiment, the esqpandable tubular member 2025 Includes a 
lower section 2050. an intemiediate section 2055, and an upper section 2060. In a 
20 prefened embodiment, the wail thicknesses of the lower and intennediato sectkww, 
2050 and 2055. are less than the wall thickness of the upper section 2060 in order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a prefened embodiment, the sealing members 2045 are provWed on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
25 preferred embodiment, the resilient anchor 2040 Is coupled to the lower section 
2050 of the expandable tul)ular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wellb(^ casing 2000. 

In a prefenned embodiment, the expandable tubular member 2025 is further 
provided subsfantlaily as disclosed in one or more of the foltowing: (i) U.S. utility 
30 patent application serfal no. 0W454.139. attorney docket no. 25791.3.02. filed on 
120/1999. which daimed the benefit of the filing date of U.S. provistonal patent 
appHcatton no. 60/111,293, attorney docket no. 25791.3. filed on 12^^/1998; (2) U.S. 
utHty patent appHcatton serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2C3«000. which claimed the benefit of the fiHng date of U.S. provistonal 
35 appHcatton no. 60/121.702. filed on 2«»1999; (3) U.S. utility patent eppUcation 
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serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2^10^0. which 
Claimed the benefit of the Wing date of U.S.. provisional application no. 60/119 611 
attorney docket no. 25791.8; (4) U.S. utility patent applteatlon serial no. 09/4A(im 
attorney docket no. 25791.9.02. filed on 11/15/1999, whfch claimed the benefit of 
the filing date of U.S. provisional applicatk>n no. 60/108.558. attorney docket no 
25791.9. filed on 11/16.1998; (5) U.S. provtetonal patent appncatlon no. 60/183 546 
filed on 2/18tt000; (6) U.S. utility patent application no. 09/523.460. attorney dockei 
no. 25791.11.02. filed on 3/10«000. which claimed the benefit of the filing date of 
U.S. provisional applteatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000 
^Uti claimed the benefit of the fiHng dates of U.S. pro-.isfonal application no' 
60/121.841. attorney docket no. 25791.12. filed 6n 2C6/1999 and U.S. provisional 
appHcatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999- (8) 
U.S. utflMy applteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4/2000. Which claimed the benefit of the filing date of U.S. provisional serial no 
60/121.907. attorney docket no. 25791.16. filed on 2^6/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7 2000 
whteh claimed ttie benefit of the filing dat^ of U.S. provistonai patent applteation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 8/7/1999; (10) US 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. provlstonal application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4^6/1999; (11) U.S 
provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal application no. 60/143.039, attomey docket no 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
application no. 6ari59.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. phonal patent applteation no. 60/159.033. attomey dofcket no 25791 37 
filad on 10/12/1909; and (16) U.S. provlstonal patent application no. 60/165 228" 
attomey docket no. 25791.39. filed on 11/12/1999. ttie disctosures of which are 
Incorporated herein by reterenoe. 

The expanston cone 2030 is preferably coupted to ttie support member 2020 
and ttie coupling 2035. The expansion cone 2030 Is preferably adapted to radially 
expand ttie expandable tubular member 2025 when the expanston cone 2030 is 
35 axlatly dispteced relatiye to the expandable tUbular, member 2025. 

79 



20 



25 



30 



10 



In a preferred embodiment, the expansion cone 2030 is provided 
sulwtantlally as disclosed in one or more of the following: (1) U.S. uUIHy patent 
application seriai no. 00/454.139. attorney docket no. 25791.3.02. filed on 
120/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2Q3G000, which claimed the benefit of the filing date of U.S. provisional 
applleatlon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. O9«02.350. attorney docket ho. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applicatmn no. 60/119.611, 
altomw docket no. 25791.8; (4) U.S. utility patent application serial no. OOAMO.'sSo.' 
attorney docket no. 25791.9.02. filed on 11/15/1 999.' whteh claimed the benefit of 
the fifing date of U.S. proviskMral application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
15 filed on 2/i a«)00; (6) U.S. utility patent appHcatton no. 09^23.466. attorney docket 
no. 25791.11.02, filed on 3/1W2000. whteh claimed the benefit of the filing date of 
U.S. provisional application no. 60/1 24.042. filed on 3/11/1999; (7) U.S. utility patent 
applicatkw no. 09/512,895. attorney docket no. 25791.12.02. filed oh 2^4/2000. 
whfch claimed the benefit of the filing dates of U.S. provistonal appHcation na 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisonal 
appOcatidn no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2«4«000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
25 appiicatton no. 09/588.946; attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent applicatk)ri 
swial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicafion na 09/559.122. attorney docket no. 25791.23.02. filed on 
4^6/2000. whteh claimed the benefit of the filing date of U.S. provisional applteation 
30 no. 60/131.106. attorney docket no. 25791.23. filed on 4/M/1999; (11) U.S. 
fMovbtonal applteatton nd. 60/146.203. attorney docket rw. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appllcatten no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appHcatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.iS. provistenal 
35 appflcatten no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disclosures of vyhteh are 
Incorporated herein by refBrence. 

The coupling 2035 is preferably coupled to the ajpport men*er 2020, the 
expanston cone 2030, and the anchor 2040. The coupling 2035 Is preferably 
adapted to convey pressurized fluWic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may. for example, be conventional commercially available slick wire, brakJed 
wbB. colled tubing, or drilling stock material. In a preferred embodiment the 
coupling 2035 is decoupted from the anchor 2040 upon initiating the axial 
displacement of the expanston cone 2030. 

The anchor 2040 is preferabV coupled to the k>wer section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be oontrollably coupled to the weUbore casing 2000. 

Refening to FIQS. 21a and 21b, In a preferred embodiment, the anchor 2040 
Includes a housing 2100. one or more spikes 2105, and one or more corresponding 
actuators 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by the conesponding actuatore 21 10. In an attemathre embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 21 05. 

The housing 2100 is coupled to the lower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035. in a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communicatton, and/or hydraulto 
signals from the coupling 2035 to the actuatore 2110. 

The spaces 2105 are preferably movably coupled to the housing 2100 and 
the oonespohdlng actuatore 21 10. The spikes 2105 are preferably adapted to pNot 
nMw to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly In a radial directkm to engage, and at least partially penetrate, the 
wellbore casing 2000, or other preexisting structure such as. for example, the 
wellbore. Each of the spikes 2105 further preferably Include a concave upwardly 
facing suriaoe 2115. In a prefened embodiment, the placement of a quantity of 
fluWIc material such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure such as. for 
example, the wellbore. Alternatively, the upward displacement of the. apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the wellbore. 

The. actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 suffkaent to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 21 10 may be any 
number of conventional cornmArHaiiv cn/aHohia o#«hiofApe »ii#iK a» «m «&w«>mmJa ^ 

spring, an eleclric or hydraulic motor, a hydraulic piston/cyOnder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons In order to optinDally provide 
ease of operatim. In an attemative embodiment, the actuators 2110 are pmittod 
and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 228^ 22b, and 22c. In an aRemative embodiment, the 
anchor 2040 Inckides the housing 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a preferred ernbodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators. 2110. In an 
alternative embodiment, the petal t>askets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluMic material 
onto the petel baskets 2205. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025, the petal baskets 2205. and the actuators 21 10. 

The petel baskets 2205 are preferably niovably coupled to the housing 2100 
and the corresponding actuators 2110. The petel baskets 2205 are preferably 
adapted to pivot retetlve to the housing 2100. The petel baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
partially penetrate, the wellbors casing 2000, or other preexisting struchire. As 
illustrated in FIG. 22c each of the petal baskete 2205 further preferably Include a 
concave upwardly facing surface. 22^5. In a preferred embodlrhent, the ptecement 
of a quantity of fluMic material such as, for example, a b^rite plug or a flex plug, onto 
the surfeces 2215 causes the petel baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the wellbore casing 2D00, or other preaxisfing structure. 
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Attematively. the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular nnember 2025. Attematively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2^ to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000, or other 
preexisting structure. 

The actuators 2110 are preferabty coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 suffldent to pivot the 
corresponding petal baskets 2205 outwanjly and away from the housing 21 oa In 
an alternative embodment, the actuators 2110 are omitted and the petal baskets 
are pivotaHy coupled to the housing 2100. 

In an attannative ernbodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 2pa. the apparatus 2015 Is preferably positioned within 
the wellbore casing 2000 with the expandable tubular member 2025 positionefi in 
opposing relatton to the opening 2010. 

As iUustrated in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000: In this manner, the lower sectton 2050 
of the expandable tubular member 202$ Is anchpred to the wellbore casing 2000 or 
the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surfece kxatfon to the 
actuatoTB 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the s^paratus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to the wellbore casing 
2000 by placing a quantity of a flukHc material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
alternative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at tea^ the lower and/or the intermediate sections. 2050 and 
2055, of the expandabte tubular member 2025. 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
Injected Into the annular space between the une}9>anded portion of the tubular 
member 20^ and the wellbore casing 2000. The corhpressibie cement and/or 
epoxy is then pennitted to at feast partially cure prtor to the initiation of the radial 
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expansion process. In this manner, an annular structuiai support and fluidic seal is 
provided around the tubular memt)er 2025. 

As illustrated in FIG. 20c, In a preferred embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into Intimate contact 
with the wails of the wellbore casing 2000. ■ 

AS illustrated In FIG. 20d, in a preferred embodinront, after the expandable 
tulMJiar member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030. the opening 2010 in the wellbore casing 
2000 is sealed off by the radiafly expanded tubular member 1435. In thfe manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2016 Is used to repair or fbrm waiibore casings. pipeUnes. and structural 
supports. 

I^ening to FIGS. 23a to 23e. an aMernaMve embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are poeHtoned within a subterranean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned In any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 Is utilized to form a new 
section of wellbore casing writhin the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably . utilized to fom» or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330. an expansion cone 2335. one or more upper 
sealing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
tocatkm. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may. for example, be oonventlonal commercially 
avallabto sHck wire, braided wire, coiled tubing, or drlHIng stock material. 

The expandable tubular member 2330 Is removably coupled to the 
expanston cone 2335. In a preferred embodiment, the exparidable tubular member 
2025 further includes one or more upper and lower sealing membere. 2340 and 
2345. on the outside surface of the expandable tubular member 2330 in order to 
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optimally sea! the interface t>etween the expandable tubular member 2330 and the 
weHbore casing 2300 and the open hole weUbore section 2305. 

In a pfBferred embodiment, the expandable tubular member 2025 further 
Includes a lovver section 2350. an Intennediate section 2355. and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
mtemfiedlale sections. 2350 and 2355. are less than the wall thickness of the upper 
section 2380 In order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the tower sectkm 2350 of the 
expandable tubular member 2330 Inchides orte or more slots 2365 adapted to 
permft ia fiukUc sealing material to penetrate the lower section 2350. 

In a preferred embodiment, the exi^ndebie tubular member 2330 is further 
provWed substantially as disclosed In one or more of the fblkMving: (1) U.S. utility 
patent appltoatton serial no. 0W454.139. attomey docket no. 25791.3.02. filed on 
12/3/1099. whteh claimed the beheTit of the filing date of U.S. piovlsibnal patent 
application no. 60/1 11,293, attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 
utflHy patent appDcatton serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2«3/2000. whtoh claimed the beneftt of the filing date of U.S. provistonal 
application no. 60/121,702, filed on 2^5/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10Q000. which 
claimed the benefit of the filing date of U.S. provisional appllcatton no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338.' 
attomey docket no. 25791.9.02. filed on 11/15/1999. whtoh claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18«000; (6) u:S. utility patent application ho. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whtah claimed thp benefit of the filing date of 
U.S. provistonal applteatibn no. 60/124,042. fited on 3/1 1/1999; (7) U.S. utility patent 
appication no. 09/512.895. attomey docket no. 25791.12.02. fited on 2/24/2000. 
whfch claimed the benefit of the filing dates of U.S. provistonal application no! 
60/121.841. attomey docket no. 25791.12. fited on 2/26/1999 and U.S. provisional 
applteation no. 60/154.047. atiomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S'. utility application no. 09^11.941. attorney docket no. 25791.16.02. fited on 
2/24/2000. whtoh claimed the benefit of the fiiing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. fited on 2^8/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. fited on June 7. 2000. 
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which claimed the benefit of the fiUng date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benem of the filing date of U.S. provisional application 
5 no. ro/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provtetonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. piovistonal appHcatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/8/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket lio. 25791.27, fHed on 11/1/1999; (14) U.S. proyisionai 
10 appOcatkm no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. previskNTtal patent appHcaUon no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appllcatkm no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 
15. The expansion cone 2335 is preferably coupled to the support member 

2325. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The mpanston cone 2335 is plreferebly adaptad 
to radially expand the expandable tubular n)emt>er 2330 when the expanston cone 
2335 is axialiy displaced relative to the expandable tubular member 2330. 

In a preferred embodiment, the expartsipn cone 2335 is provided 
substantially as disclosed in one or more of the fbitowing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3,02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utirity patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appUcatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket na 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskMKri application no. 60/119.611, 
attorney docket no. 25791.8;. (4) U.S. utility patent appitoatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applteatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applteation no. 60/183.546, 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. fited on 3/10/2000. which dalmed the benefit of the fiting date of 
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U.S. provisional application no. 60/124.04^ filed on 3/11/1990; (7) U.S. uti% patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2C4/2000. 
which daimed the benefit of the filing dates of U.S. provlslonai application no! 
60/121.841. attorney docket no, 25791.12. filed on 2/26/1999 and U.S. piovistonal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utnily appBcatfon no. 09/511.941. attorney docket no. 25791.16.02. fRed on 
2«4«000. whteh claimed the benefit of the filing date of U.S. proviskmal serial no. 
ayi21.007. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09^,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whfch chimed the benefit of the filing date of U.S. provisional patent appllcatton 
serial no. 60/137.098. attorney docket no. 25791.17. Sted on 8/7/1999; (10) U.S. 
utIWy patent appltoatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4t26/2m, which claimed the benelH of the filing date of U.S. provistonai applfcaUon 
no. 60/131.106. attorney docket no. 25791.23. filed on 4^6/1999; (11) U.S. 
provistonai appikatton no. 60/146.203. attorney docket no. 25791^25. filed on 
7/29/1999; (12) U.S. provisional apptkatlon no. 60/143.039. attorney docket no 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent appltoation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai 
appltoation no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistonai patent application no. 60/159,033, attorney dObket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provistonai patent appltoation no. 60/165.228.' 
attorney docket no. 25791.39. filed on' 11/12/1999. the disdosuTBS of whtoh are' 
incorporated herein by reference. 

The upper sealing member 2340 is coupled to the outside surface of the 
upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to flukfidy seal ttie interface between ihe 
radially expanded upper section 2360 of the expandable tubular member 2330 and ' 
ttie wellbore castog 2300. The upper sealing member 2340 may be any number of 
conventional commercially available sealing members. In a prefened embodiment. 
tt» upper sealing member 2340 Is a vlton mbber in order to optimally provide toad 
carrying and pressure sealing capacity. 

The tower eealing member 2346 is preferably coupted to ttie outskle suffeoe 
of ttie upper section 2360 of ttie expandabte tubular member 2330, The tower 
seafing member 2340 is preferably adapted to fluMidy seal ttie interface between 
ttie radially expanded upper section 2360 of ttw expandabte tubular member 2330 
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and the open hole weitboie section 2305. The lower sealing member 2345 may be 
any number of conventional cormwrdally available sealing members. In a preferred 
embodiment, the lower sealing member 2345 Is viton rubber in order to optimally 
provide load carrying and sealing capacity. 

As illustrated in RG. 23a, the apparatus 2320 is preferably positioned within 
the WBlibofB casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated In FIG. 23b, in a prefened embodiment, a quantity of a 
hardenabie fluldic sealing material 2365 is then injected into the open hole wellbore 
section 2305 nroidmate to the lower sedicn 2350 of th© expandabis tubular member 
2330. The sealing material 2365 may be any number of ccmventional commercially 
availal^ sealing materials such as. for example, cement and/or epoxy resin. In a 
preferred embbdiment. the hardmable fluldic sealing material 2365 at lecst partially 
enters the slots provided in the lower section 2350 of tha expandable tubular 
member 2330. 

As illustrated in FIG. 23c the harderiaUe fluldic sealing material 2365 is 
preferably then permitted to at least partially cure. In this nranner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole wellbore 
section 2305. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member. 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy Is then pennltted to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular sfrudural support and fluldic seal is 
pra\nded around the tubular member 2330. 

As illi^tiated In FIG. 23d. In a prefened embodiment, the expansion cone 
.2335 is then axially displaced by applying an axial force to the support member 
2325. In a pprterred wnbodiment, the axial displacement of the expansion cone 
2335 radially expands the expandable tubular member 2330 Into Intimate contact 
wHh the walte of the wetlbore casing 2300. 

As Mustrated in FIG. 23e. In a preferred enAodiment. after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of wellbore casing is 
fmned that preferably includes the radially expanded tubular member 2^ and an 
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outer annular layer of a fluidic eeaUng material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an altemative embodiment of an apparatus 
and method for ooupOng an expandatiie tubular member to a preexisting structure 
wiO now be described. Referring to Rg. 24a. a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean fbmiatlon 2410. 
The wellbore casing 2400 and the open hole weiibore section 2405 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is. utilized to fomi a new 
section of wellbore casing within the open hoie wellbore section 2405. i^ 
generally, the apparatus 2420 is preftobly utilized to form or repair wellbore 
casings, pipelines, or stnictural .supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430. an expansion cone 2435. a coupflng 2440. a 
packer-2446, a mass 2450. one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The suppbrt member 2425 is prefiarably adapted to be coupled to a surf^ 
location. The suppprt member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to. convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445.. The 
support member 2425 may. for example, be conventional comrnerdally available 
slick wire, brakled wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansfon cone 2435 and the packer 2445. The expandable tubular member 2430 
Is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further Includes one or more upper and lower 
sealing membere. 2455 and 2480. on the outside surface of the expandable tubular ' 
member 2430 In order to optimally seal the Interface between the expandable 
tubuiar member 2430 and the wellbore casing 2400 and the open hole weiibore 
sectkxi 2405. 

In a preferred embodiriient. the expandable tubular member 2430 further 
includes a lower section 2405. an intennediate section 2470, and an upper section 
2430. In a prefiBrred embodiment, the wall thkdcnesses of the kMver and 
intermediate secttons. 2465 and 2470. are less than the wan thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion the expandable 
tubular member 2430. In a preferred embodirrent, the lower section 2465 of the 
expandable tubular member 2430 Is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed In one or more of the following: 

The expansion cone i^435 is praferabty coupled to the support men^r 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable bjbular mend)er 2430. The expansion cone 2435 is 
prefisrably adapted to radially expand the expandable tubular nwmber 2430 when 
ttie exparfsion cone 2435 is axlally diSfMaoed relative to the expandable tubular 
meinber2430. 

In a preferred embo(fiment. the expanskm cone 2435 is provided 
substantially as disclosed In one or more of the fbllowing: (1) U.S. utilHy patent 
■application serial no. 09MS4.139, attorney docket no. 25791.3.02, filed on 
12/3^1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uUlity patent appMcatton serial no. 09/510,913. attorney docket no. 25791.7.02. fited 
on 2/23/2000, which claimed the benefit of the ffling date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attomey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no; 25791.9.02, filed on 11/15/1999, whtoh claimed the benefit of 
ttie filing date of U.S. proviskmal ap(^cation no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appfication no. 60/183,546, 
fUed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, whtoh claimed ttie tienefit of tite fTing date of 
U.S. provistorial appllcation no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appUCation no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttie benefit of ttie flHng dates of U.S. provistonal application no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appHcatton no. 60/154.047. attorney docket no. 25791.29. filed, on 9/16/1999; (8) 
U.S. utiOty applk:ation no. 09/511.941; attomey docket na 25791.16.02. fited on 
2/24/2000. which daimed ttie benefit of ttie fiNng date of U.S. provisional sertel no. 
60/121.907. attomey dockef no; 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the fiOng date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999: (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
5 4/26/2000. which dabned the benefit of the filing date of U.S. provisionat application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional. appHcatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appGcation serial no. 
10 60/162.671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provistonal 
appncatkm no, 60/159.039. attorney docket no. 25791.38, filed on 10/12.1399; (15) 
U.S. pravisk)nal patent applicatkN) no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appiteation no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999,. the disdosures of which are 
15 incorporated herein by reference. 

The coupling 2440 is prsfsrabty coupled to tt)e support member 2425 and 
the expanston cone 2435. The coupling' 2440 is preferably adapted to convey 
electrical, communicatton, and/br hydrauHc signals to and/or from ttie packer 2445. 
The coupling 2440 may be any number of conventional support members such as, 
for example, commercially available slick wire, braided wire, coiled tubing, or drilHng 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to ttra lower sectton 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fricUonal force to 

25 support die lower section 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The padcer 2445 may be any number of conventbnal commercially 
available packers. In a preferred embodiment, the packer 2445 is an RTFS packer 
available from HaUburton Energy Sen/tees in order to optimally provkJe multiple sets 
and releases. In an altemattve embodiment, hydraulic slips may be substituted for. 

K) or used to supplement, ttw packer 2445. 

Tlie mass 2450 is preferably coupled to the tower secUon 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile toad m ttie tower secUon 2465 of the expandable taJbular member 2430 
ttwt ranges from about 50 to 100 % of the yIekJ point of the upper sectton 2475 of 

S ttie expandable tubular member 2430. In tttis manner, when the packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expanis and 
eximdes the exparnlable tubular member 2430 off of the expar>sion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubuiar member 2430. The upper 
sealing member 2455 is preferably adapted to fluidlcly seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper seaOng member 2456 may be any 
number of conventional commercially available sealing members. In a preferred 
wnbodlment. the upper sealing membei- 2455 is vlton mbber in order to optimally 
provide toad carryir^ and pressure sealing capacity. 

The tower seaSng member 2480 is prafsrably coupled to the outside suffeee 
of the upper section 2475 of the expandable tubular member 2430. The lower 
seaUng member 2460 is prafetabiy adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole wellbore setdion 2406. The lower sealing member 2460 may be 
any number of conventional comrnerdaily available sealing members. In a prefened 
embodiment, the lower sdaling member 2460 Is vHon nibber in order to opflmaily 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a. the apparatus 2420 Is preferably positloiied writhin 
the wellbore casing 2400 and the open hole wellbore section 2405 virith the 
expandable tubular member 2430 positioned in overlapping relation to the wellbore 
cashig 2400. In a prefened embodiment, the weight of the mass 2450 supported 
by the support member 2425, the expansion cone 2435, the coupling 2440, the 
packer 2445. and the lower sectioh 2465 of the expandable tubular member 2430. 
In this manner, the intennediate section 2470 of the expandable tubular member 
'2430 prefeirably does not support any of the virelght of the mass 2450. 

As illustrated in FIG. 24b. In a preferred embodiment, the packer 2445 Is 
then released from connection wHh the lower sectton 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 
support member 2425. expansfen cone 2436. and the lower and intennediate 
sections. 2465 and 2470. of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by. and extmded off of, the expansion oone 
2435. In a prefened embodiment, during the extnjsion process, the positton of the 
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support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible cement and/or epoxy Is 
ir^jeded into the annular space between the unexpended portion of the tubular 
5 member 2430 and the weUbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy Is then preferably pemilttetf to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
mtoiber2430. 

10 As niustrated In RG. 24c» In a preferred embodiment, after the expandable 

tubular nnember 2430 has been CQmpiefeiy exirjded off ef ft© expansion cone 2435. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic seating 
material. More generally, the apparatus 2^20 is used to repair or tbrrn wellbore 

15 CKings, pipelines, and structural supports. , 

In an aKemaOve embodiment, the mass 2450 Is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick wailed tubular member that is concentric with 
respect to the support member 2425. ahd also rests on top of the upper section 

20 2475 of the tubular menrjber 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will carry the mass 2450 out of 
(he wellbore 2405. 

Refening to FIGS. 25a to 25c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a pr»existtng stmcture 
> win now be described. Referring to Fig. 25a. a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole weUbore section 2505 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

I In a preferred embodiment, an apparatus 2520 Is utHized to form a new 

secHon of wellbore casing within the open hole wellbore section 2505. More 
generaliy. the epparatus 2520 is preferab^ utilized to fbnn or repair wellbore 
casings, pipelines, or staictural supports. 

The apparatus 2620 preferably Includes a support member 2525. an 
expandable tubular member 2530. an expansion oone 2535. a chamber 2440, an 
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end plate 2545. one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surtaoe 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluidic material to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
conventional commercially available slide wire, braided wire, coiled tubing, or drilling 
stocic material. 

The expandable tutnjlar member 2530 is removably . coupled to the 
expar^ton cone 2535. In a prefwred embodiment, the expandable tubular member 
2530 fiRther includes one or more upper and lower sesriing meml)ers, 2555 ertd 
2560. on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the Interfece between the e)q>andable tubular member 2530 and the 
WBlibore casing 25(M) and the opm hole wellbore section 2505. 

In a preferred embodiment, the expandable tubular member 2530 further 
includes a lower section ^65. an Intennnedlale section 2570. and an upper section 
2530. In a preferred embodbnent, the wall thicknesses of the lower and 
intemiediate sections. 2565 and 2570, are less than the wall thickness of the upper 
sectton 2575 in order to (q)tlmally facflitate the radial expansior> of the expandable 
tubular member 2530. 

in a preferred embodiment, the kwver section 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a prefened onbodiment. the expandable tubular member 2530 is further 
provided substantially as disclosed in one or more of the folk>wing: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
appHcattonno. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utilify patent apfAcatkm serial no. 09510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provlstonal 
applkatkNi no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appRcatton 
serial no. 09/502,350. attorney docket no. 25791:8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlstonal appiteatkm no. 60/119.61 1. 
attorney liocket no. ^791.8; (4) U.S. utilH^ patent apfriicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, whfch daimed the benefit of 
the filing date Of U.S. provlstonal application no. 60/108.558, atbmiey docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisionai patent application no. 60/183,54$, 
filed on 2/18/2000: (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10«2000. which dalnned the benefit of the filing date of' 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. ufflity patent 
5 application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24«000, 
which dabned the benefit of the filing dates of U.S. provisionai application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utilHy application no. 09/511,941, attorney docket no. 25791.16.02. filed on 

10 2C4«000, which dabned the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2*26/1898; (9) U.S. utility patent 
appficalkm no. 08/588,946, attorney dodcet no. 25781.17.02, filed on June 7, 2000, 
whldi dainwd the benefit of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137.988, attorney dpdcet no. 25781.17. filed on 6/7/1999; (10) U.S. 

15 utaity patent applteatton no. 09/559.122, attorney dodtet no. 25791.23.02, filed on 

4/260000, whbii dalrned the benefit of the filing date of U.S. provistonal application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1998; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25781.25. fited on 
7/29/1899; (12) U.S. provisional appltoatton no. 60/143,039. attorney dodcet no. 
20 25791,26. fited on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671, attorney docket no. 25791.27, fited on 11/1/1889; (14) U.S. provtetonal 
application no. 60/159.039. attorney dodtet no. 25791.36. filed on 10/12,1888; (15) 
U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appficatton no. 60/165,228, 
25 attorney dodtet no. 25791.39. fited on 11/12/1999. the disdosures of whtoh m 
incorporated hwein by reference. 

The expansion cone 2535 Is preferably coupled to the support, member 
2525. The expansion cone 2535 to further preferably removably coupled to the 
expandabtetubuter member 2530. The expanston cone 2535 is preferably adapted 
30 to radially expand the expandabte tubuter member 2530 wtwn the expanston cone 
2535 fe axially disptaoed retetive to the expandabte tubular mernber 2530. The 
expanston cone 2535 to further preferably adapted to convey fluldto matertete to 
and/or from the chamber 2540. 

In a preferred embodiment, the expanston cone 2535 Is provided 
35 substantteliy as disdosed In one or more of the foltowing: (1) U.S. utility patent 
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application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which dainted the benefit of the fUihg date of U.S. provisional patent 
application no. 80/1 11.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatk>n serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which dainied the benefit of the filing date of U.S. provisional 
appllcatkai no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applieatton 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
dsAned the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.0.02, filed on 11/15/1999, which claimed the benefit of 
»» filing date of ij.s. provissoRa! appScatbn .•». SO'lOS.SSe, attorney dedtet no. 
25791.0. filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appiteaUon no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. wMch claimed the benefit of the filing date of 
U.S. prov^kMial application no. 60/124,042. filed on 3/11/1999; (7) U.S. utiH^ patent 
application no. 09/512.895. atlomey docket no. 25791.12:02. filed on 2/24/2000. 
whteh claimed the bmefit of the filing dates of U.S. provlstonaf applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlsk)nal 
application ho. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which daimed the benefit of the filing dato of U.S. provisional serial no. 
80/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. atitomey docket no. 25791.17.02. filed on June 7, 2000. 
which daimed tiie benefit of Vhe filing date of U.S. provisional patent applteatiori 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, whfeh daimed the benefit of ttie filing date of U.S. provisional applteation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
provlstonal appilcattoh no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999: (12) U.S. provlstonal applteation no. 60/143.039. attorney docket no. 
25701.26. filed on 7/9/1999; (13) U.S. provistonal patent appUcation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attorney docket no: 25791.36. filed on 10/12.1099; (15) 
U.S. pravislorial patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1099: and (16) U.S. provisional patent application no. 60/165428. 
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attorney xJocket no. 25791.39. filed on 11/12/1999. the disclosures of wtiich are 
incorporated herein by reference. 

The chamber 2540 is defined by the Interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fiuidic materials having a higher density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluldidy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbbre casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available' sealing members. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is prelMly adapted to fluidicly seal the Inters between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole wellbore section 2505. The tower sealing member 2560 may be 
any number of conventional commercially available sealing membera. In a preferred 
embodiment, the lower sealing member 2560 is viton mbber in order to optimally 
provide load carrying and pressure sealing capacity. 

As iiiustrated in FIG. 25a. the apparatus 2520 is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned In overlapping relation to the wellbore 
casing 2500. 

As iiiuitreted in FIG. 25b. a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 is Ir^jected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to the difiBrences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred embodiment during the 
exinjsion process, th^ positlori of the support member 2525 Is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the weUbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
InfUally injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it is at least 

nUnlmlwd. Rather, In an exemplary embodiment a column of the fluidic material 
2580 is rnaintainM within the support member 2525. 

In an altemaUve embodiment, a compressible cement and/or epoxy is 
•r^lectwi Into the annular space betuveen the unexpended portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
pncess. The compressible cement and/or epoxy Is then preferably permitted to at 

least partially cure prtor to the Initiation of the radial expansion procew In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As Mustiated In FIG. 25c In a preferred embodiment, after the expandable 

tubular member 2530 has been compleleiy extruded off of the expansion cone 2535. 
a new secOon of wellbore casing is formed that preferably Includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or fbnn wellbore 

20 casings, pipelines, and structural supports. 

Refening to FIGS. 26a to 26c. an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 28a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fomwtion 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal dbection. 

In a prefened embodiment, an apparatus 2620 is utilized to fonn a new 
section of weRbore casing within the open hole wellbore section 2605. More 
generally, the apparatus 2S20 is preferably uUNzed to fbmi or repair wellbore 
casings, pipelines, or stnjctural supports. 

The apparatus 2820 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2850, one or more slip membere 2655. one or more 



30 



98 



sealing members 2670. one or more upper sealing members 2675, and one or moie 
lower sealing members 2680. 

The support member 2625 Is preferab^ adapted to be coupled to a surface 
kxatten. The support member 2625 Is further coupled to the expansion cone 2635. 
5 The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventional commerdaly available slick wire, braided wire, coiled tubing, or diilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 

10 expansion cone 2635. In a prefen»d embodlmenl. the expandable tubular member 
2630 further Includes one or more upper and iower seailtg members, 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore secUon 2605. 

15 In a preferred embodiment, the expandable tubular member 2630 further 

includes a kiwer sedkm 2685. an intermediate sectkm 2890. and an upper section 
2695. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections. 2685 and 2690. are less than the wall thkdcness of the upper 
section 2695 in order to optimally fadWate the radial expanston of the expandable 

20 tubular member 2630. 

In a preferred embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the sHps 2655. and the 
sealing members 2870. In a preferred embodiment, the interk)r portion of the kwver 
sectton 2685 of the expandable tubular member 2630 below the expansion cone 

tS 2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the tower sectton 2685 of the expandable tubular member 2630 further 
Includes one or more of the anchoring devious descnl)ed above with reference to 
FIGS, la to 25c. 

In a preferred embodiment, the expandabte tubular member 2630 Is further 
0 provided substantially as disclosed in one or nnore of the foltowing: (i) U.S. utility 
patent appiteation serial no. P9M54.139. attorney docket no. 25791.3.02. filed on 
12«/1999, whteh claimed the benefit of ttte filing date of U.S. provistonal patent 
application no. 6W111.293, attorney docket no. 25791.3. filed on 12^1998; (2) U.S. 
utility patent applicattori serial no. 09/510.913. attorney docket no. 25791.7.02. fifed 
5 on 2122/2OO0, whtoh claimed the benefit of the filing date of U.S. provistonal 
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application no. 60/121,702. filed on 2^5/1999; (3) U.S. utflity patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10ffiOOO. wtiich 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent apiiiication serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whk:h claimed the beneftt of 
the ffling date of U.S. provisk>nal appOcation no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/18^.546. 
filed on 2/102000; (6) U.S..millty patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed ttie benefit of the filing date of 
U.S. provisional applkatlon no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appBcatton no. 00/512.895. attorney docket no. 25791.12.02. filed on 2/24^00. 
which claimed the benefit of ttte filirig dates of U.S. proviskmal applicatton no. 
60/121,841. attorney docket no. 25791.12, filed on 2^6/1999 and U.S. provisional 
applicatton no. 60/154.047. attorney docket no. 2579129. filed on 9/16/1999; (8) 
15 U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, wrtiich claimed ttie benefit of the filing date of U.S. provisional serial no. 
60/121.007. attorney docket no. 25701.16. filed on 2^6/1999; (9) U.S. utilily patent 
appiication no. 09/588.946. attorney docket no. 25791,17.02, filed on June 7. 2000. 
Which daimed the benefit of the filing date of U.S. provisional patent appltoation' 
20 serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/2S/2O00. whfch claimed the benefit of tt>e filing date of U.S. provisional appOcation 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/t999; (12) U.S. provlstonal appiication no. 60/143.039. attorney docket no. : 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appltoation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033^ attorney docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provlstonal patent appiteaOon no. 60/165 228 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The expansion cone 2635 is preferably coupled to ttie support member 2825 
and the slip joint 2640. The expansibn cone 2635 is liirttier preferably removably 
35 coupled to the expandable tubular member 2630. The expanston cone 2835 is 
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preferaWy adapted to radially expand the expandable tubular member 2630 when 
ttie expansion cone 2635 is axially displaced relative to the expandable tubtdar 
member 2630. The expansion cone 2635 Is further preferably adapted to oortvey 
fluWic materials to and/or from the chamber 2650. 

In a preferred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utiBty patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U,S. provisional patent 
applicBtion no. 60/1 1 1,293, attwn^ docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
ulilHy patent application serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisions! 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25701.8.02. filed on 2/10/2000. which 
daimad the benefK of the filing date of U.8. provisk)nal application no. 80/119,611, 
attomey docket no. 25791.8: (4) U.S. utiiity patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1990, which claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appiteatton no. 80/183,546, 
filed on 2/18/2000; (6) U.S. utflHy patent applteation no. 09^23.480. attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefK of the filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
whteh daimed the benefit of the filing dates of U.S. provistonal appltoatton no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appltoatton no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utifity application no. 09/511.941. attorney docket no. 25791.16,02. fited on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiHty patent 
appRcaUon no. 09/588.948. attomey docket no. 25791.17.02, fited on June 7, 2000. 
widch claimed ttw beneftt of the filing date of U.S. provirional patent applicatton 
serial no. 60/137,998. attomey jdocket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utaty patent application ha 09/559.122, attomey docket no. 25791.23.02. filed on 
4/26tt000, vi^hfch claimed ttto benefit of ttie filing data of U.S. provistonal applicatton 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, attomey docket no. 25791.25, fited on 
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7/29/1999; (12) U.S. provisional applica]tion no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provfeional patent application serial no. 
60/162.671, attorney dodtet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/150,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applicatk)n no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. 

The slip Joint 2640 is oouptod to the expanston cone 2635 and the end plate 
2845. The slip Joint 2640 Is preferably adapted to pemiit the end plate 2645 to be 
wiaOydlsplaGedfelafive to the expansten cone 2835. in this rrannsr. the si^ of the 
chamber :»50 is variable. The slip Joint 2640 may be any nuniber of oonventtonal 
commercially available slip Joints inodified in accordance with the teachings of the 
present disctosure. 

The slip Joint %40 preferably includes an upper member 2640a, a resilient 
member 2840b. and a tower member 2640c. The upper member 2640a is coupled 
to the expanston oone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the tower rneniber 2640b. The upper member 2640a 
preferably includes one or more fluid passages %40aa that pemiit the passage of 
flukilc matertels. The tower member 2640b is coupled to the end plate 2645 and the 
resilient member 2640b. The tower member 2640b is movably coupled to the upper 
member 2640a. The tower member 2640b preferably includes one or more fluid 
passages 2640ba that pemnit the passage of fluidic materials. The resilient member 
2640c is coupled between ttie upper and lower members. 2640a and 2640b. The 
resilient member 2640c Is pr^rably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 coupled to the slip joint 2640, the slips 2655. and the 
sealing members 2670. ' The end plate 2645 is preferably adapted to seal off a 
portton of the; interior of the lower section 2685 of the expandabte tubular member 
2630. The end plate 2645 is further adapted .to define, in combinatton with the 
expandabte tubular member 2630. and the expanston cone 2635. the chamber 
2850. 

The chamber 2650 is defined by the intertor portion of the tower section 2685 
of the expandabte tubuter member 2630 below the expansion cone 2635 and above 
the end ptete 2845. In a preferred embodiment, the prMsurizatton of the chamber 

102 



r- 2650 causes the expansion oone 2635 to be axially displaced and thereby radialty 

expand the expandable tubular meiDber 2630. The chamber 2650 is preferably 
r- adapted to move upwardly within the expandabte tubular member 2630 as the 

expansion cone 2635 and end plate 2645 are axially displaced within the 
r- 5 expandable tubular menriber 2630. 

The sGps 2655 are coupled to the end plate 2645. The slips 2655 are 
^ preferably adapted to penmit the end plate 2645 to be displaced in the upward axial 

direction; but prevent axial displacement of the end plate 2645 in the downward 
^ direction. In this manner, the chanber 2650 is pressurized by injecting fluldic 

10 materials into the chamber 2650. Because the end plate 2645 Is maintained in a 
sitetantlaily stationar/ position* relaUve to the expandable tubular member 2630, 
during the injection of pressurized fluidic matertels into the chamber 2650, the 
pressurizatlon of the chamber 2S50 preferably axially displaces the expansion cone 
^ 2635. In a preferred efTd)odiment when the slip joint 2640 Is fiilly extended, the slip 

15 joint 2640 then displaces the end plate 2645 In the upward axial direction. In a 
^ preferred embodinnent, when the spring force of the elastic member 2640c of the slip 

joM 2640 is greater than the fluidic pressurizatlon force within the chamt>er 2650, 
f the end plete 2645 is displaoed in the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
r- 20 members 2670 are further preferably seallngly coupled to the interior walls of the 

expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized durnig operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surfiace 
^ of the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluididy seal the interface between 
^ the radially expanded upper section 2695 of the expandable tubular member 2630 

and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing memters. In a preferred 
embodiment, the upper sealing member 2675 is viton mbber in order to optimally 
30 provide load carryir^ and pressure sealing capacity, 
r The lower sealmg member 2680 Js preferably coupled to the outside surfece 

of the upper section 2695 of the expandable tubular member 2630. The lower 
^ sealing member 2680 is preferably adapted to fluididy seal the interface between 

the radially expanded upper secSon 2695 of the expandable tubular member 2630 
^ 35 and the open hole wellbore section 2605. The kiwer sealing member 2680 may be 
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any number of conventional comnwrdally available sealing members. In a preferred 
embodiment, the lower sealing member 2680 Is viton rubber In order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
5 the weUbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a prefenned embodiment, the lower section 2685 of the expandable 
tubular member 2830 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS 
10 1ato25ft 

As iilustrdted in FIG. 26b. the radial expansion of the sxpandabie tubular 
member 2630 Is then Initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamDer 2650 by injecting a 
pressurized fluldic material into the chamber 2650. 

in a preferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment once the slip joint 2640 is fiilly extended, the end plate 2645 
Is then axiaUy displaoed In the upward direction, in this manner, the end plate 2845 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 
pressurized when the fricBonal forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible cement and/or epdxy is 
injected into the annular space between the unexpended portion of the tubular 
i5 member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process, The compressible cement and/or epoxy Is then preferably pemiitled to at 
least partially cure prior to tiie initiation of the radial expansion process. In tills 
manner, an annular structural support and fluidic seal Is provided around tt)e tubular 
member 2630. 

» As Illustrated in FIG. 26c. in a preferred embodiment, after ttie expandable 

tubular member 2630 has been completely extruded off of the expansion cone 2635, 
a new section of wellbore casiiTg Is fbmted that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic seating 
material. More generally, the apparatus 2620 is used to repair or form wellbore 

5 casings, pipelines, and struciurei supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes ttie steps of. (1) 
coupling the expandable tubular member to the preexisting stmcture by. axially 
displacing an expansion cone; and (2) radially expandfng the expandable tubular by 
applying direct radial pr^ure. 

In a preferred enrixxiiment, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting welibore casing 2810 
positioned within a subterranean formation 2815. In a preferred embodiment, the 
weBwTB ca^ 2810 further includes an outer annular layer 2820 of a fluidic sealing 
nrwterial such as. for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting wsllbore casing 2810 using any number of 
conventional oommerdally available methods for coupling an expandable tubular 
member to a preexisting structure such as. for example, puHihg an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluidic material. In a prefsrrad embodiment, the expandable 
tubular member 2805 Is coupled to t^ preexisting structure 2810 using one or more 
of Ihe apparatus and methods disclosed In the fbllov^ng: (1) U.S. utility patent 
application serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fiUng date of U.S. provisional patent 
appflcation no. 60/1 1 1 ,293. attorney dodtet no. 25791 ;3, fited on 12/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney dodwt no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney dodcet no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent appllcaUon serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18«000; (6) U.S. utility patent applteation no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whk:h claimed the benefit .of the filing date of 
U.S. provisional appBcation no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applkatidn no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the t)enefit of the fiing dates of U.S. proviskmal appHeaVon no. 
60/121.841. attomey docket no. 25791.12. filed on 2«6/1999 and U.S. proviskMial 
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application no. 60/154.047, attom^ dock^ no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, wtilch claimed ttw b&r^A of the filing date of U.S. pfovlsional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appficaflon no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
wfilch claimed the benefit erf the filing date of U.S. provisnnal patent appliration 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09^.122. attorney docket no. 25791.23.02, filed on 
4/26/2(rao. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

nimiisinnfll annllrtatinn nn ttnHAA ont aMnm<u< ^ami^^u nc^nA nc <».^ 

f^ — ^fr j»..*.««.«r. • WW* f-rw,fc««w, caftiwifwj UWWfVOt IfV. ^Ajt9l,AiJt lltWI Ufl 

7/29^1999; (12) U.S. provlsionaf application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. piuvieionai patent application serial oo. 
60/162.671. attorney docket no. 25791.27, fifed on 11/1/1999; (14) U.S. proviskMial 
appHcatton no. 60/159.039i attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 80/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. In a prafenned embodiment, the amount of radial 
expanslbn provided in step 105 ranges fifom about 5% to 20%. 

in a preferred embodiment, as illustrated in R6. 29, in step 2710, at least a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radiai pressure to the expandable 
tubular member 2805, The radial expansk>n tool 2905 may be any number of 
conventtonal radial expansbn tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment, Vtm radial expansion tool 2905 is 
provkted substantially as dtedosed on one or nwre of the following U.S. Patents: 
5,014,779 and 5,083.608, the disctosures df whidi are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the 
expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a prefemBd embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 In step 2710 range from about 5.000 to 140.000 psi.>i order to 
optimally plastically defonn ttie expandable tubular member 205 to tHe final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 Is 
timited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the high comprBSslve forces 
typically required to radiaUy expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting weltbore casing 2810 are optimally provided. 

In an alternative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 280S to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing welltK)re casing 2810. 
In this manner, a nriono-diameter wellbore casing is optimally provided. 

Thus, the method 2700 provides a 2-8tep radial expansion process that 
utiibces: (1) a relaflvety quick method of lacfia! expansion for the majority of the radial 
expansion; ^nd (2) a high contact pressure method for the remaining radial 
expansion. In several alternativid embodiments, the method 2700 is used to form or 
r^r wellbore casings, pipelines, or stmctural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular nnember to a preexisting stnicture. The expandable tubular is 
initially coupled to the preexisting stmcture by axially^ displacing an expansion cone 
wHhin the expandable hjbular member. The expandable tubular member is ttien 
further radially expanded by applying a radial force to ttie expandable tubular. The 
apparatus and mett)od have wide application to ttie formation and r^ir of wieilbore 
casings, pipelines, and stmctural supports. The apparatus and method provide an 
efficient and reliable method for forming and repairing wellbore casings, pipelines, 
and structural supports. In a preferred implementation, ttie initial radial expansion of 
the expandable tubular member by axially displacing tiie expan^on cone provide 
from about 5% to 25% of radial expansion, and tiie subsequent application of direct 
radial pressure to the expandable tubular member providiss an additional radial 
expansion of up to about 10%. In tills manner, tt>e desired final geometry of ttie 
radially expanded tubular member is optimally achieved in a time efficient and 
reliable manner. This mettiod and apparatus is particularly useful in optimally 
creating profiles and seal geometiles for liner tpps and for connections between 
jointed tubulars. 

A mettiod of coupling an expandable tubular member to a preexisflng 
structure has been described ttiat includes positioning the tubular member and an 
expansion cone wittiin Uie preexisting structure, anchoring ttie tubular member to 
the preexisting stiticture, axially displacing ttia expansion cone relative to ttie tubular 
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member by puffing the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
nwmber includes: injecting a lubricating fluid Into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centlpoise. In a 
prsfsfred embodiment, the injecUng includes: injecting lubricating fluid into a tapered 
end of tite expansion cone/ In a preferred embodiment, the injecting includes: 
injteting lubricating fluid into the area around the axial midpoint of a first tapered end 
of the expansion cone. In a prefierred embodiment, the injecting includes: Injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: Injecting lubricating fluid into a tapered firet end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone, in a 
prefened embodiment, the injecting includes: ii\jeQ8rig lubricating fluid through an 
outer surface of Vne expand cone, in a preferred embodiment, the injecting 
includes: Injecting Wie lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
drilling mud. in a preferred embodiment, the lubricating fluid further includes: 
TorqTrim III. EP Mu6{\b, and DrillN-Slld. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III, EP Mudlib. and DriH-N-Slld. In a preferred embodiment, 
the interfece between the expansion cone and ttie tubular member Includes: costing 
the interior surface of tt>e tubular member with a lubricant. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: coating the interior surface of ttie tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to ttie interior surface of 
ttie tubular member, in a preferred embodiment, the lubricant comprises a metalTic 
soap. In a prefBrred embodiment, the iubricantis selected liom the group consisting 
of G-ijibe-10, OPHOS^W and OPHOS^SW^ In a preferred embodiment, the 
lubricant provides a sliding friction coefficient of less ttian about 0.20. in a preferred 
embodiment, the lubricant is chemtcaHy bonded to the Interior surfaces of the tubular 
membere. in a preferred embodlnwnt, the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment, the lubricant Is 
adhesively bonded to the interior suriiace of the tubular membere. in a prefened 
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embodiment, the lubricant includes epoxy. molybdenum disulfide, graphite, 
aluminum, copper, alumisiBcate and polyethylenepolyamlne. 

A method of coupling a tubular member to a preexisting structure has also 
been described that inchjdes positioning the tubular member and an expansion cone 
within the preexisting stwdure, anchoring the tubular member to the preexisting 
stnicture, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
Imperfections of less than about 8 % of the wall thickness, no feUure for radial 
expansions of up to about 30 %, and no necking of the walls of ^ annu^r member 
for radial expanstons of up to about 25%. 

A method of coupling a tubidar member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 
stnicture, posiUoning the tubular member and an expansion ocme within the 
preexisting structure, anchoring the tubular member to the preexisting stnicture. and 
axiany displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a prefennBd embodiment, the 
lubrfcating fluid Includes: BARO-LUB G01J^SEAL~ brand drilling mud lubricant. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expand£dt)ie tubular member to the (neexisting strudure. and 
axially displacing the expanston cone relative to the expandable tubular member by 
pulling the expanston cone through the expandable tubular n»n*er. In a preferred 
embodiment, the ^xpandabto tubular member Includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
. member to the second tubular member. In a prefeired embodiment, the threaded 
oonnedton includes: one or more sealing members for sealing the intarfeoe between 
the first and second tubular members. In a preferred embodiment, the threaded 
oonnectton comprises a pin and box threaded connectton. In a prefened 
embodiment, the sealing nnembera are positioned adjacent to an end portion of the 
threaded connection, in a prefiMred embodiment, one of the sealing members Is 
posiltoned adjacent to an end pdrtton of the threaded oonnectton; and wherein 
another one of the sealing menibere is not positioned adjacent to an .end portion of 
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the threaded connection. In a preferred embodiment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting stnjcture, anchoring the 
expandaUe tubular member to the preexisiing stmcture, and 
axialiy displacing the expansion oone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurelHy of tubular 
10 members having threaded portions that are coupled to one another by the process 
oft boating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing ttie sealant. In a preferred 
embodiment, the sealant Is selected from the group consisting of epoxies, 
themriosetling scaling compounds, curable sealing compounds, and sealing 
15 compounds having poiymertzabiei materials. In a prefened embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
membere, and finally curing the sealant after radially expanding the tubular 
membere. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a pretended embodiment, the sealant is 
resbtaht to conventional wellbore fluidic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 V. In a preferred emlxxliment, the method further Includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular nr»mbers with the sealant. In a preferred 
embodiment, the primer includes a curing catalyst In a prefened embodiment, the 
primer is applied to the threaded portton of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members, 
in a prtferred embodirnent. the primer includes a curing catalyst 

A method of coupling a tubular member to a preesdsting structure has also 
been described that Includes positioning the tubular member and an expansion cone 
within the preexisting stmcture, anchoring the tubular member to the preexisting 
stmcture, and axlally displacing the expansion cone relative to the tubular member 
by pulling the expansion oone through this expandable tubular member. In a 
preferred embodiment, the tubular member includes: a pair of rtigs for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface between the tubular nieinber and the preexisting structure. 

A method of coupling a tubular member to a preexisOng structure has also 
been described that Indudes positioning the expandable tubular member and an 
5 e)^nsion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member, in a preferred embodiment, the tubular member 
includes one or more slots. In a preferred embodiment, the slots are provided at a 
preexpanded portion of the tubular member. In a preferred embodiment, the stots 
are provided at a noh-preexpanded portion of the tubular member. 

A method of coupling a tubular rmmber to a preexisting structure has also 
been described that includes positionihg the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting strupiure. and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expand^le tubular membiBr. In a preferred embo(fiment. the tubular member 
includes: a first preexpanded portton, an intemiediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the Intemiediate portion. 

A nwthod of coupling a tubular nrtember to a preexisting structure has ateo 
been described that indudes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
rrwmber to the preexisting structure, and axially displadng the expansion cone 
relative to the expandable tubular nwmber by pulling the expansion cone throi^h 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substentially constant axial force, and an 
increased axial feroe. In a prefened embodiment, the increased axial force is 
provided on a periodic basis. In a prefened embodiment, the increased axial force 
is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantially oonatarit axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes positioning the tubular member and an expansion cone 
vwINn the preexisting stmcture, anchoring the tubular member to the preexisting 
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structure, and axially displacing the expansion cone relative to the expandable 
tubular niember by pushing and pulBng the expansion cone throi^h the expandable 
tubular member. In a prefenBd embodiment, pushing the expansion cone inckides: 
injecting a pressurized fluklic material into contact with the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
wHhln the preexisting structure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
puUing the expansion cone through the expandable tubular member, and injecHng a 
curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular menr^ to a preexisting stmcture has also 
been described that includes positioning the tubular member and ah expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure by increasing the size of the expansion cone, and axially displacing the 
mpansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member, 

A method of coupling a tubular niember to a preexisting structure has also 
been described ttiat includes positioning the tubular member and an expansion cone 
within the preexisting structure, arK^oring the tubular member to the preexisting 
stnjcture by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A method of coupling an expandable 'tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and eodaily displachg the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular rrwnber onto the expansion 
cone in a first direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tubular mentber. In a preferred embodiment the 
ftot and second directions are different. 

A method of coupling an expandable tubular member to a preexisting 
striKfture has abo been described that includes placing the expandable tubular, an 
expansion cone, and a resilieni arwhor within the preexisting staicture, releasing the 
resflient anchor, and axially displacing the expansion cone within the expandable 
tubular member 

A method of coupling an expandable tubular member to a preexisting 
structure has alsb been described that includes placing the exparidable . tubular 
nnember, an expansion oohe, and an anchor Into the prBexisting structure, anchoring 
the.expandable tubular member to the preexisting structure by: pivoting one or more 
engagement ^ments, and axially displacing the expansion cone. In a preferrsd 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a prefemed embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidk: material onto the engagettient 
elements. In a preferred embodiment, pivoting the engagement elements Includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a prefenred embodlnrtent the fluidic material corhprisK a barite p^ In a 
preferred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting stmcture by injecting a quantity of a 
hapdenabte fluidic material into the preexisting stnicture, at least partially curing the 
hardenable fluidic sealing material, and 
axialiy displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
member and an expansion cone vwthin the preexisting structure, and applying an 
axial foroe to the expandatde tubular nramber in a downvvard direction. 

A method of coupling an es^ndaUe tubular member to a preexisting 
stnJctufB has also been described that includes placing the expartdable tubular 
membw and an expansion oone within the preexisting stnjrcture. injecting a quantity 
of a first fhjidic material having a first density into the region of the preexisting 
stnjcture outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion oone. In a orefened embodiment the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stipudura has also been desaibed that includes placing the expandable tubular 
member and an expansion oone into , the preexisting structure, anchoring the 
Mpandabta tubular member to the preexisting structure, applying an axiai force to 
flie expansion cone, and pressuri^ng an Inferior portion of the expandable tubular 
men^ below Uie expansion oone. 

A method of coupling an expandable tubular rhember to a preexisting 
structure has also been described that includes placing tiie expandable tubular 
member and an expansion cone into the preexisting stmcture, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular mernber, an anchoring 
device adapted to couple the exparniable tubular nrwmber to the preexisting 
structure, and an expanstori oone movably coupled to ti» expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
fvmed in the outw surface of the tapered first end, and one or more axial flow 
passages fiuididy coupled to the grooves. In a preferred embodiment, the grooves 
inducte drcumfereitfal grooves, in a preferred embodiment, the grooves Indude 
spiral grooves. In a preferred enttKxiiment, the grooves are obnoentiated around 
the axial midpoint of the tapered portiwi of the housing. In a preferred embodiment, 
the axial flow passages indude axial grooves. In a preferred embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the circumferential diredion. 
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In a preferred embodiment, the axial grooves exterKl from the tapered first end of 
the lx)dy to the groove. In a preferred emlxxliment, the axial grooves extend from 
the second end of the txxJy to the grooves. In a preferred emlxxliment the axial 
grooves extend from the tapered first end of the ix>dy to the second end of the body. 
In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a prefenred embodiment, the axial flow passages 
extend from the tapered 'first end of the body to thd grooves. In a preferred 
embodiment the axiat flow passages extend from the tapered firet end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages' 
extend from the second end of the body to the grooves. In a preferred embodiment, 
one or nriore of the flow rassagesfndude inserts ha^rfngr in 
a preferred embodiment, one or more of the axial flow passages include fitters. In a 
prefenred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages, in a preferred embodinwnt, the 
cross-sectional area of the grooves ranges from about 2X1^ In a 

pr^erred embodinrtent, the cross-sectional area of the axial flow passages ranges 
from about 2X10^ in^ to 5X10^ Inl In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges fronri about 10 to 30 degrees. In a 
prefenned embodinr^nt, the grooves are concentrated In a trailing edge portion of the 
tapered first end. In a preferred embodiment the angle of inclination of the axial 
flow passages relative to the br^rtudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment, the grooves 
indude: a flow channel having a first radius of curvature, a first shouWer positioned 
on one side of the flow channel having a second radius of curvature, and a second 
shouWer positkmed on the other side of the flow channel having a third radius of 
cun/ature. In a preferred embodiment, the first, second and third radii of curvature 
are substantially equal, in a prefened embodiment, the wai flow passages Indude: 
a fiow channel having a first radius of curvature, a first shoulder posittoned on one 
side of the flow channel having a second radius of cun/ature. and a second shouMer 
positkMied on the other side of the flow channel having a third radius of cunmture. 
in a prefenred embodiment, flie first, second and third radii of cun/ature are 
substantially equal. In a preferred embodlnrient. the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular menrtber to a preexisting 
stnidure has also been described that indudes an expandabte tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting stnictuf©, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a pfBfenwJ embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thidtness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfedtons of less than about 8 % of 
the wall thidcness. no faOure for radial expansions of up to about 30 %, and no 
neddng of the walls of the annular member for radial expansions of up to about 
25%. 

An apparatus for coupling an expandable tubular member to a preexisting 
slmcture has also been described that indudes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an wqsansion cone movably OMipled to the expandable 
tubular member and adapted to radiaHy expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member Includes: a first tubular 
member, a second tubular member, and a threaded connection tor coupling the first 
tubular member to the second tubular men4)er. In a preferred embodiment, the 
threaded connection includes: one or more sealing membere for sealing the 
interface between the first and second tubular members. In a preferred 
embodiment, the threaded connection comprfees a pin and box threaded 
connection, in a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded connection. In a prefenred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing men*ers is not positioned adjacent to 
an end portion of the threaded oonnectfon. In a prefened embodiment, the plurality 
of the sealing mentbere are positk>ned adjacent to an end portion of the threaded 
oonnectfon. 

An apparatus for coupling an expandaUe tubular member to a preexisting 
structure has also been described that includes an eiipandatite tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stnicture, and an expansion cone movably coupled to ttie expandable 
tidNjiar member and adapted to radiaHy expand the expandable tubular member; In 
a prefened embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surfece of 0ie tubular member. In a prefened 
embodiment, the lubricant, comprises a metallic soap. In a preferred embodiment. 
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the lubricant Is selected from the group consisting of C-Lut)e-10. OPH0S-5a-M, and 
C-PHOS-58-R. In a preferred enilxxliment the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a prefened embodiment, the lubricant Is 
chemically bondml to the interior surface of the expandable tubular memt)er. In a 
preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular nrmmber. In a prefened embodiment, the lubricant is 
adhesively bonded to the interior siffface of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisiliGate and polyethylenepoiyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular meml)er, an 
anchoring device adapted to couple the expandable tubular membier to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the e)!f>andable tubular member. In 
a preferred embodbnent* the expandable tubular member includes: a pair of tubular 
nnemt)er8 having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting, of epoxies, 
thermosetting sealing compounds, curable sealing compounds, and sealing 
compounds having polymerizable materials. In a preferred embodiment, the sealant 
Includes an initial cure cyde and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional weltt>ore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 In a preferred embodiment, the 
threaded portions of the tubular members indude a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that indudes an expandable tubular member, an 
'anchoring device adapted to couple the expandable tubular menter to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member, in 
a preferred embodiment, the expandable tubular mendier Indudes: a pair of rings for 
engaging the premisting structure, and a seating element positioned between the 
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rings for sealing the interface between the tubular niember and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the e}^ndable tubular member. In 
a pntferred embodiment, the expandable tubular member includes one or more 
slots, in a prdierred embodiment, the slots are provided at a preexpanded portion of 
the expandable tubular member. In a preferred embodment, the slots are provided 
at a non-preexpanded porton of the tubular member. 

An apparatus fbr coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular-member and adapted to radially expand the expandable tubular member. . In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the hitemiediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an. expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, and a 
vQtveable fluid passage coupled to the anchoring device. 

An apparatus fbr coupling an expandable tubular member to a preexisting 
stmcture has also tieen described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubulaf member to the preexisting stnjcture. In a preferred 
embodiment, the anchoring device is positioned at)Ove the expanston cone. In a 
prefened embodiment, the outside diameter of the expansion cone is greater than 
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the Inside diameter of the expandable tubular member. In a prefened entfxxfiment, 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular member 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member/ a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular nrtember coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the exparnJable tubidar member to the preexisting structure. 

An apparatus for coupling an expandable tubular rnember fo a preexisting 
10 stiucture has also been described that includes a support member, an expandable 
expansion cone coupled to the support member^ and an expandable tubular 
mernber coupled to the expansion cone. 

An apparatus for coupling an expandabte tubular member to a preexisting 
stnicture has also been described fliat Includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandat>le tubular 
mernber coupled to the expandable expansion cone. In a preferred embodiment 
ttte expendable tubular member Includes one or more anchoring devices. In a 
preened embodiment, the expandat)le tubular member Includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has abo been described that Includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to, the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to ttie shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular member to a fmexlsting 
structure has also been described that Includes a support member, 
j an expansion cone coupled to the support member, an expandable tubular member 
coupled to ttie expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular noember. In a preferred embodiment, tiie resilient anchor 
includes a resilient scroll. In a prefenred embodiment, ttie resilient anchor includes 
orie or more resilient arms, in a preferred embodiment, the resilient anchor 
Includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with ttie expanston cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member raleasably coupled to the resilient panels 
adapted 1o controllably release the resilient panels. 

An apparatus for ooupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the 
expandable tubular member for engaging the preexisting structure. In a prefenred 
embodlnient the apparatus further Includes one or more corresponding actuators 
for pivoting the spDces. 

An apparatus for coupling an expandable tubular member to a preexisting 
strydure has also been descrB)ed that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member . 
coupled to the expandable expansion cone, and an anchor coupled to the 
expamtabie tubular member, including: one or mors petal baskets pivotally coupled 
to the expandable tobular member. In a preferred embodirnent, the apparatus 
further includes one or more corresponding actuators for pivoting the petal baskets. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also beer^ described that includes a support member^ an expansion 
cone coupled to the support memtier, an expandable tubular member coupled to the 
expansion cone, including: a slotted portton provided at orie end of the expandable 
tobular member. 

An apparatus for coupling an expandable tobular men^r to a preexisting 
structure has also been d^cribed that includes a support nrtember, an expanston 
oone, an expandable tobular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tobular 
member, and a mass coupled to the end portion of the expandable tubidar member. 
In a preferred embodiment, ttie weight of tiie mass is greater ttian about 50 to 100 
% of the yiekl strengtii of the expandable tobular member. 

An apparatus for coupling an expandable tobular member to a preexisting 
stnjcture has also been described ttiat includes a support member including a fluki 
passage, an clxpanstorv cone coupled to ttie support member, an expandable tobular 
member coupled to the expanston cone, a slip joint coupled to Uie expansion cone, 
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an end plate coupled to the slip joint, a fluid chanit>er coupled to the fluid passage, 
the fluid channt>er defined by the interior portion of the expandat)le tubular member 
between the expansion cone and the end plate. 

A nf>ethod of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular nriember and an expansion cone 
wHNn the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radtel pressure to the first tubular member. In a 
preferred embodiment, axially displacing the expansion cone Includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expeinsion cone includes: injecting a fluidic material Into the 
tubular member. In a preferred embodiment axially displacing the expansion cone 
includes: . applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axially 
displadng the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefenred 
embodiment, applying direct radial pressure to the flret tid)ular member radially 
expands the tubular member by up to about 5%. In a prefaced embodiment, 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
includes a weilbore casing. In a preferred emb6dlnr>ent, the preexisting structure 
indudes.a pipeline. In a prefened embodiment, the preexisting structure includes a 
structural support. 

An apparatus also has been described that includes a tubular nr>ember 
coupled to a preexisting structure. The tubular member is coupted to the preexisting 
stmcture by the process of: positioning the tubular n^ember and an expansion cone 
within the preexisting stmcture. axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axially displacing the expansion cone includes: prsssurizing 
at least a portion of the Interior of the tubular member, in a preferred embodiment, 
axially displacing the expansion cone includes: ir^iecting. a fluidic inaterial into the 
tubular member In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
entfxxiiment, axially displacing the expar^n cone includes: displacing the 
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expansion cone into the tubular member, in a preferred embodiment, axiaity 
displacing the expansion cone includes: displacing the expansion cone out of the 
tidxjlar member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefen^ed 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular nfimriber by up to about 5%. In a preferred embodiment applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting stmcture includes a wellbore 
casing. In a prefemed embodiment, the preexisting structure includes a pipeline. In 

10 a preferred embodiment, the preexisting structure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide rarige of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 

15. features. Accordingly, it is appropriate that readers should cor)strue the appended 
daims brqadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 

1 . An apparatus for coupling a tubular nienrvtier to a preexisttng structure, 
comprising: 

an expaiKlable tubular nriember, 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to the expandabte tubular member and 
adapted to radlsdiy expand the expandable tutRrtar memb^*, including: 
a housing including a tapered first end and a second end; 
10 one or more grooves fomned in the outer surfece of the tapered first end; and 

one or more axial flow passages fluididy coupled to the grooves. 

2. The apparatus of daim 1 , wherein the grooves comprise circumferential 
groovy. ^ - 
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3. The apparatus of daim 1 , wherein the grooves comprise spiral grooves. 

4. The apparatus of daim 1 , wherein ttie grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

5. The apparatus of daim 1 . wherein the axial flow passages comprise axial 
grooves. 



6. The apparatus of daim 5. wherein the axial grooves are spaced apart by at 
25 least 3 Indies in the drcumferentiai direction. 

7. The apparatus of daim 5, wherein the a)dal grooves extend fircmi the tapered 
first end of the body to the grooves. 

30 8. The apparatus of daim 5, wherebi the axial grooves extend firom the second 
end of the body to the grooves. 

9. The apparatus of daim 5, wherein the axial grooves exterKJ from the tape^ 
first end of the tody to the second end of the body. 

35 
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1 0. The apparatus of dalm 1 , wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

1 1 . The apparatus of daim 10, wherein the axial flow passages extend frbm the 
5 tapered first end of the body to the grooves. 

12. The apparatus of daim 10, wherein the axial flow passages extend from the 
tapered first end of the txxty to the second end of the body. 

10 . 13. The apparatus of claim 12. wherein the axial flow passages extend from the 
second end of the body to the grooves. 

14. The apparatus of daim 12, wherein one or more of the flow passages 
indude Inserts having restricted flow passages. 

15 

15. The apparatus of claim 12, wherein one or more of the axial flow passages 
indude filters. 

16. The apparatus of dalm 1 , wherein the cross sectional area of the grooves Is 
20 greater than the cross sectional area of the axial flow passages. 

17. The apparatus of daim 1 , wherein the cross-sectional area of the grooves 
ranges from 2X10^ in^ to 5X10'^ In^ 

25 1 8. The apparatus of daim 1 , wherein the cross-sectionai area of the axial flow 
passages ranges from 2X10^ in^ to 5X10^ in^ 

19. ' The apparatus of dalm 1, wherein the angle of attack of 4ie first tapered end 
of the body ranges from 10 to 30 degrees. 
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20. The apparatus of daim 1 , wherein the grooves are cpncenbrated in a trailing 
edge portion of the tapered firat end. 
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21 . The apparatus of claim 1 . wherein the angle of inclination of the axial flow 
passages ratetive to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 



5 22. The apparatus of daim 1, wherein Vbe grooves include: 
a flow channel having a first radius of curvature; 
a first shoulder portioned on one side of the flow diannel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
10 third ractfus of curvature. 

23. The apparatus of daim 22, wherein the fbst, second and third radii of 
curvature are substantially equal. 

15 24.- The apparatus of daim 1. wherein the axial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoulder positidned on one side of the flow channel having a second 
reKfius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

25. The apparatus of daim 24, wherein the first, second and third radii of 
curvature are substantially equal 

25 26. Tlie apparatus of daim 24, wherein the second radius of curvature is greater 
than the third radius of curvature: 

27. The apparatus of daim 1 , wherein the expandable tubular membe/ indudes: 
an annular merTd>er, hiiving: 
30 a wall thickness that varies less than 8 %; 

a hoop yieM strength that varies less than 10 %; 

imperfectkxis of less than 8 % of the watt thickness; 

no failure for radial expandons of up to 30 %; and 

no necking of the walls of the annular member for radial expanskms of up to 



35 25%. 
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23. The apparatus of daim 1 , wherein the exparulable tubular member includes: 

a first tubular member, 

a second tubular member, and 
5 a pin and box threaded connection for coupling the first tubular member to 

the second tubular member, the threaded connection Including: 

one or rnore sealing members for sealing the interface between the first and 
second tubular members. 

10 29. The apparatus of daim 28, wherein the sealing mernbers are positioned 
adjacent to an end portion of the threaded connection. 

30. The apparatus of daim 28, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of . 

1$ the sealing members is not positioned adjacent to an end portion of the threaded 
oonnecHon. 

31 . The apparatus of daim 28, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

20 

32. The apparatus of daim 1 , wherein the expandabte tubular member includes: 
a layer df a lubricant bonded to the interior surface of the tubular member. 

33. The apparatus of daim 32, wherein the lubricant comprises a metallic soap. 

25 

34. The apparatus of daim 32, wherein the lubricant is selected from the group 
consisting of C-Iaibe-10, C.PHOS^58-M. and C-PHOS-58-R. 

35w The apparatus of daim 32, wherein the lubricant provides a sliding friction 
30 coefHdent of less than 0.20, 

.36. Tte apparatus cf daim 32, wherein the lubricant is chemically bonded to the 
interior surface of the expandable tubular member. 
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37. The apparatus of daim 32. wherein the lubricant is mechanically bonded to 
the interior surfeoe of the expandable tubular member. 



38. The apparatus of dalm 32, wherein the lubricant is adheshreiy bonded to the 
5 interior surface of the expandable tubular member. 

39. The apparatus of dainh 38. wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisiticate and 
|X>lyethylenepolyamlne. 



10 
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40. The apparatus of daim 1 , wherein the expandable tubular member Indudes: 
a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular merrtf^ers. 

41 . The apparatus of daim 40, wherein the sealant is seieded from the group 
consisting of epoxles, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 



20 42. The apparatus of daim 40, wherein the sojalant indudes an initial cure cycle 
and a final cure cyde. 

43. The apparatus of daim 40, wherein the sealant can be stretched up to 30 to 
40 percent without failure. 



25 
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44. The apparatus of daim 40, wherein the sealant is resistant to conventional 
wellbore fluidlc materials. 



45. The apparatus of daim 40, wherein the material properties of the sealant are 
30 substantially stable for temperatures ranging from 0 to 450^F. 

. 46. The apparatus of daim 40. whensin the threaded portions of the tubular 
members indude a primer for inq>rbving the adhesion of the sealant to the threaded 
portions. 
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47. The apparatus of daim 1 , wherein the expandable tubular member Includes: 
a pair of rings for engaging the preexistihg stmcture; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular mentber and the preexisting structure. 

5 

48. The apparatus of daim t, wherein the expandable tubular member indudes: 
a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 
10 a second preexpanded portion coupled to the intennediate portion. 

49. The apparatus of daim 1 , further comprising: 

a valvaable fluid passage coupled to the anchoring device. 

15 SO. • The apparatus of daim 1 , wherein the anchoring device comprises an 
explosive anchoring devtee. ' 

51 . The apparatus of daim 1 , wherein the expandable tubular member includes 
one or more shape memory metal inserts; and the apparatus indudes a heater in 

20 opposing relation to the shape memory metal inserts. 

52. The apparatus of claim 1 , wherein the anchoring device indudes a resilient 
anchor coupled to the expandable tubular member. 

25 53. The apparatus of daim 52. wherein the resilient anchor indudes: 
a resilient scroll. 

54. The apparatus of daim 52, wherein the resilient anchor indudes: 
one or more resilient anms. 

30 

55. The apparatus of daim 52. wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

56. The apparatus of daim 52, wherein the resilient anchor is adapted to mate 
35 with the expansion cone. 
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57. The apparatus of claim 1 , wherein the expandable tubular member includes: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

58. The apparatus of daim 1 , wherein the anchoring device includes an anchor 
coupled to the expandable tubular member, including: 

one or more spikes pivotally coupted to the expandaUe tubular member for 
engaging the preexisHng stmcture. 

59. The ajpiparatus of dalm 58, further including one or more conresponding 
actuators for pivoting the spikes. 

60. The apparatus of daim 1 , wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, induding: 

one or more petal baskets pivotally coupled to the mpandable tubular 
member. 

61 . The apparatus of daim 60, further including one or more corresponding 
actuators for pivoting the petal baskets. 

62. ' The apparatus of claim 1 , further comprising: 

a support merhber induding a fluid passage, the expanston cone coupled to 
the support member, the expandable tubular member coupled to the expansion 
cone; 

a slip \oint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluM chamber defined by 
the interior portton of the expandable tubular member between the expansion cone 
and the end plate. . 

63. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a slotted end portkm. 
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1 . A method of coupling an e^^andable tubular member to a preexisting 
structure, comprising: 

positioning the tubular m6mt>er and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulfing the expansion cone through the tubular member; and 

lubricating the interftioe between the expansion cone and the tubular 
10 member. 

2. The method of claim 1 . wherein lubricating the interface between the 
expansion cone and the tubutar member includes: 

injecting a lubricating fluid into the tFailing edge of the'interfaoe between the 
15 expansion cone and the tubuteir member. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

20 4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
2^ tapered end of the expansion cone. 

6. The method of daim 2, wherein the Injecting Indudes: 
injecting lubricating fluid into a secorui end of the expansion cone. 

30 7. The method of dairin 2, wherein the injecting indudes: 

mjectir^ lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the injecting indudes: 
35 injecting lubricating fluid Into an interior of the expansion cone. 
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9. The method of dalm 2, ^^rein the Injecting Includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

10. The method of dalm 2, wherein the injecting indudes: 

injecting the lubricating fluid into a plurality of discrete locations along thei 
trailing edge portton. 

11: The method of daim 2, wherein the lubricating fluid comprises: 
drilling mud. 

12. The method of daim 2. wherein the lubricatir^ fluid further indudes: 
TorqTrim III; 

EPMudllb;and 
DrillN-SHd. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudlib;and 
DrillN-Slld. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular meml)er indudes: 

coating the interior surface of the tubular member with a lubricant. 

1 5. The method of dalm 1 , wherein lubricating the interface between the 
expansion cone and the fajbular member indudes: 

coating the interbr surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the Interior surface of the tubular 
memt)er. 

16. The method of dalm 14, wherein the lubricant comprises a nnetallic soap. 
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17. The method of claim 14, wherein the lubricant is sele^ed fron) the group 
consisting of Olait)e-10. C-PHOS-58-M. ani C-PHOS^R. 

18. The method of claim 14. wherein the lubricant provides a sliding friction 
5 coefftctent of less than about 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of ttie tubular members. 

10 20. The method of daim 14, wherein the lubricant Is nrachanicallybortded t^ 
interior surfaces of the tubular meifnbers. 

21 . The method of ciairn 14, wherein the lubricant is adhesively bonded to the 
Interior sur^ of the tubular Members. 

15 

22. The method of claim 14, wherein the lubricant includes epoxy, molybdenum 
. disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepotyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring tfie tubular member to the preexteting structure; and 

axialiy displacing the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

wherein the tubular member includes: 

an annular member, including: 

a wall thidcness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 Imperfections of less than about 8 % of the wall thidcness; 

no failure for radial expansions of up to about.30%; and , 

no necking of the waHs of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

jnjecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL~ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprisfng: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandat>le tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular rrwmber Includes: 

a first tubular member, 

a second tubular n^ember; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more seaHng members for sealing the Interface between the first and 
second tubular nriembers. 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. Ihe method of daim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not posittoned adjacent to an end portion of the threaded 
connection. 

30. The method of daim 26, wherein a pluratity of the seaFing memt>ers are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular memt)er td a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preextstirig structure; 

anchoring the expandable tubular member to the preexisting structure: arKt 

axlally displacing the expanston cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a plurality of tubular 
1 5 members having threaded portions that are coupled .to one another by the process 
ot: coating the threaded portions of the tubular members with a sealant, 

coupfing the threaded portions of the tubular members; and 

curing the sealant. 

20 32. The method of claim 31 , wherein the sealant is selected from the group 
consisting of epoxies, thermosetting seating compounds, curable seating 
compounds, and seating compounds having polymerizable materials. 

33. The method of daim 31 , further induding: 

25 . initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31, wherein tiie sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31 , wtierein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31 , wherein the material properties of the sealant an 
substantially stable for temperatures ranging from about 0 to 450 "F. 

37. The method of daim 31 . further induding: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular members w«h the seafant. 

38. The method of daim 37. viAierein the primer indudes a curing catalyst 

39. The method of daim 37. wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37. wherein the primer indudes a curing catalyst 

41. A method of coupOng a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 

strudure; 

anchoring the tubular member to the preexistir^ stnjdure; and 
axiaUy displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular memben 
vyherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure: and 
a sealing element positioned between the rings for sealihg the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion oone within 
ttie preexisting strndure; 

anchoring the expandable tubular member to the preexisting structure: and 
axially displadng the expansion corie relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member: 
wherein the tubular member indudes one or more slots. 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular memt>er. 

44. The method of daim 42^ wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positiorting the expandable tubular member and an expansion cone within 
the pree)dstlng structure; 

anchorii^ the expandable tubular mend>er to the preexisting structure; and 

axlally displadng the expansion cone relative to the expandable tubular 
mender by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intermediate portipn coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

46. A method of, ooupGng a tubular member to a preexisting stnicture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular nf)ember to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force bndudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46. wherein the increased axial force is provided on a 
periodic basis. 
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48. The method of claim 46. wherein the increased axial force is provided on a 
random basis. 

49. The method of dalm 46, wherein the ratio of the Incneased axial force to the 
substantially coristant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting stnicture. 
comprising: 

poslttoning the tubular member and an expansion cone within the preexisting 
stnjcture; 

anchoring the tidbuiar ntember to the preexisting strjcture; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of daim 51, vvherein pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

53, A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting stajrture prior to axially displacing the expansion cone. 

54, A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone wItWn the preexisting 
stmcture; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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axialty dlspiaclng the expansion cone relative to the tubular memt)er t>y 
pulling the expansion cione through the tut>ular niember. 



55. A method of coupling a tubular member to a preexisting structure, 
5 compnsing: 

positioning the tubular member and an expansion cone within the preexisting 
structure; ' 

anchorir^ the tubular member to the preexisting structure by heating a 
porfon of Vhe tubular member; and 
10 axialty displacing the expanston cone relative to the tubular member by 

pulling the asmansion cone through the tubular member. 

56. . A method of oouplir^ an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member, an e)q}ansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular nriember to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the pree)dsting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular member. 

58. . A nnethod of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting structure; 
driving the expandable tubular member onto, the expansion cone in a first 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
35 expandable tubular nnemben 
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wherein the first and second directions are different. 

59. A niethod of coupling an expandat)le tubular nieml)er to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
wttt^ln the preexisting structure; 

releasing the resilient anchor; and 

axialty displacing the expansion cone within the expandable tubular member. 

60. A nnethod of coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

placing the expandable jhjbular member, an expansion cone, and ah anchor 
into the preexisting structure; 

anchoring the expandable tubular member to preexisting structure by: 
pivoting one or more erigagement elerhents; and 
axially displacing the expansion cone. 

61 . The method of daim 60; wherein pivoting the engagement elements . 

includes; 

actuating the engagement elements. 

62. The method of claim 60. wherein pivoting the engagement elements 

includes: 

placing a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting ttie engagement elements 
indudes: 

displadng the expandable fad)uiar member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; arKi 
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axlally displacing the expansion cone. 

65. The method of claim 64, wherein the fluidic material comprises a banXe plug. 

66. The method of daim 64, wherein the fluidic material comprises a flex plug. 

67. A method of coui^ing an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture by 
■reeding a quantity of a hardenable fluidic material into ttie preexisting structure; 

at least partially curing ttie hardenable fluidic sealing material; and . 

axlally displacing the.expansion cone. 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

plaang th^ expandable tubular member and an expansion cone witiiin the 
preexisting structure; 

injecting a quantity of a fvst fluidic material having a first density into ttie 
region of the preexisting structure outside of the expandable tubular memben and 

injecting a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular member below ttie expansion cone; 

wherein ttie second density is greater ttian ttie first density. 

70. A method of coupling an expandable tubular nriember to a preexisting 
structure, comprising: 
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pladng the expandable tubular member and an expansion cone Into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stnjcture; 
applying an axial force to the expansion cone; and 
pressurizing an Interior portion of the expandable tubular member below Ihe 
expanstoh cone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: ' 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the exparidable tubular member. 

72. An apparatis for coupling a tubular member to a preexisting structure, 
comfKising: ' 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnicture; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 

a housing Including a tapered first end and a second end; 

one or more grooves fomied in the outer surface of the tapered first end; and 

one or nfK)re axial flow passages fluldidy coupled to the grooves. 

73. The apparatus of dalm 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of claim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
a)dal midpoint of the tapered portion of ttie housing. . 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 
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77. The apparatus of datm 76, wherein the axial grooves are spaced apart by at 
least atXHJt 3 Inches in the drcumferentiai direction. 

78. The apparatus of dalm 76, wherein the axial grooves extend from the 
5 tapered first end of the t>ody to thie grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the groove. 

10 80. The apparatus of dalm 76, wherein the axial grooves extend from the 
tapered first er%d of ttie body to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81, wherein the axial flow passages extend from the - 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude filters. 

30 

87. Tlie apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72. wherein the cross-sectional area of the grooves 
35 ranges from about 2X10'* in^ to 5X10"^ in^. 
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89. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X1(r* rn^ ta 5X10"^ Inl 

90. The apparatus of dalm 72, wherein the angle of attack of the first tapered 
end of the txxiy ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72. wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

92. The apparatus of daim 72, wherein the angle of indination of the axial flow 
passages relatrve to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapisred end. 

93. The apparatus of daim 72, wherein the grooves indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the ftow channel having a second 
radius of cun^ature; and 

a second shoulder positioned on the other side of the ftow channel having a 
third radius of curvature. 

94. The apparatus of claim 93, wherein the first, second and third radii of 
cun^ature are substantially equal. 

95. The apparatus of daim 72, wherein the axial flow passages indude: 
a ftow channel having a first radius of curvature; 

a first shoulder positioned on one skle of the flow channel having a second 
radius of curvature; and 

a second shoulder posittoned on the other sMe of the flow channel having a 
third radius of curvature. 

96. The apparatus of daim 95. wherein the first second and third radu of 
cun/ature are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radii» of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexistirtg 
5 structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone nrK>vably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular n>ember; 

wher^n the expandable tubular rnember includes: 

an annular member, ha>ring: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 imperfections of less than about 8% of the wall thickness; 

no feilure for radial expanstons of up to about 30 %; and 

no necking of the walls of the annular member tor radial expansions of up to 
about 25%. 

20 99. An apparatus for coupHng an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 
30 a thraaded connectton for coupling the first tubular n!emt)er to the second 

tubular member, the threaded connection Including: . 

one or more sealing members for sealing the Interface between the first and 
second tutMJiar memt)er5. 
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100. - The apparatus of claim99/virtweln the threaded oonnecfion comprises a 
pin and box threaded connection. 

101. The apparatus of daim 99, wherein the sealing memt>ers are positioned 
adjacent to an end portion of the threaded connecUon. 

102. The apparatus of daim 99. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded oonnedlon; and wherein another one of 
the sealing nieml)ers Is not positioned adjacent to an end portion of the threaded 
connection. 

1 03. The apparatus of claim 99. wherein a plurelity of the sealing members are 
positioned adjacent to an end pdrtion of the threaded oonnectton. 

1 04. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisbog: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the interior surfece of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant e seleded from the group 
consisting of C-Lube-10. C-PHOS-58-M, and OPHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding fricUon 
ooeffldent of less than about 0.20. 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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1 09. The apparatus of daim 104, wherein the lubricant is nnechanicaliy bonded to 
the interior surface of the expandable tubular member. 

110. The apparatus of daim 1 04. wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 1 1 0. wherein the lubricant Indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
pdyethytenepolyamine. 

10 

112. Ari apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoririg device adapted to couple the expandable tubular member to 
15 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member indudes: 
a pair of tubular nriembers having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 13. The apparatus of daim 112, wherein the sealant is selected from the group 
consteting of epoxies. thenmosetting sealing compounds, curable sealing 

25 compounds, and scaling compounds having polynrierizable materials. 

1 14. The apparatus bf daim 1 12. wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of claim 112. wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 112, wherein the sealant Is resistant to conventional 
weHbore fluidic materials. 

35 
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1 1 7. The apparatus of dalm 1 1 2, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 *F. 

118. The apparatus of daim 1 1 2, wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular rromber to 
the preejdsHng structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indudes: a pair of rings for 
engaging the preexisting stmcture; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting strudure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member indudes one or more slots. 

121. The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of dalm 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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1 23. An apparatus for ooupling an expandable tubular niember to a preexisting 
structure^ comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an Intermediate portim coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15. structure, comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable Ud)ular member and 
20 adapted to radially expand the expandable tubular ntemben and 
a valveabte fluid passage coupled to ttie anchoring device. 

1 25. An apparatus for coupling an expandable tubular memt)er to a preexisting 
structure, comprising: 

25 a first support member; 

a second support meml>er coupled to the first support member; 

an expansion cone coupled to ttie first support member, 

an expandable tubular memt>er coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of ttie expansion 
cone is greater than the inside diameter of the expandable tubular member. 

35 
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1 27. Th6 apparatus of claim 1 25, wherein the outside diameter of the expansion 
cone Is approdmateiy equal to the outside diameter of the expandable tubular 
member. 

1 28. Ah apparatus for coupling an expandable tubular member to a preexisting 
structure, conv)rislng: 

a fbst support member, 

a second support member coupled to the first support memben 
an expansion cone coupled to the first support member; 
an expandatjile tubular member coupled to the expanston cone; and 
an explosive anchoring device coupled to the second support nrtember 
adapted to couple the expandable tubular member to the preexisting stmcture. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

a support member; 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expanston cone. 

1 30. An apparatus for coupling an expandable tubular number to a preexisting 
structure, comprising: 

a support member; . 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatos of dalm 130, wherein the expandable tubular member 
includes one or more anchoring devices. 

133. The apparatus of daim 130, wherein the expandable tubular member 
includes a slotted end portion. 

1 33. An apparatus for tx)upling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 

an expansion cone coupled to the support member; . 
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an expandable tubular member coupled to the expansion cone including one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 . ' ^ 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comprising: ^ . 

a support member, 

an expansion cone coupled to the support member, 
10 an expandable hibular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. Theapparatusofclalm 134. wherein the resilient anchor includes: . 
15 a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor includes: 

one or mora resilient arms. ^ ^ 

20 137. The apparatus of daim 134, wherein the resilient anchor includes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134, wherein the resilient anchor Is adapted to mate 

with the expansion cone. ^ 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

. one or more resilient panels coupled to the expandable tubular body; and 
a release member reledsably coupled to the resilient panels adapted to 
30 oontrollably release the resilient panels. 

140. An apparatus for coupling an expandable tubular mmnber to a preexisting 
structure, comprising: 

a support member; 
35 an expansion cone coupled to the support rhemben 
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an expandable tubular nnember coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of daim 140, further including one or more corresponding 
actuators for pivoting the spikes. 

1 0 142. ' An apparatus for coupling an e)9>andable tubular member to a preexteting 
strucbire, comprising: 

a support member, 

an expanskxi cone coupled to the support member; . . 

an expandable tubular member coupled to the expandable expansion cone; 
15 and . 

an anchor coupled to the expandable tubular member. Including: 
one or mom petal baskets pivotally coupled to the mpandable tubular 
niemt)er. 

20 143. The apparatus of claim 142. further. Including one or more corresponding 
aduabxs for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 
25 a support member, 

an expanskMi cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone, including: 

a slotted portton provMed at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandatrie tubular memt)er to a preexisting 
structure, comprising: 

a support member, 
an expanston cone; 

an expandat>le tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memt)er and an end portion of the 
expandak>le tubular nienTt>en and 

a mass coupled to the end portion of the expandable tubular member, 
wherein the weight of the mass is greater than about 50 to 1 00 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular membor to a preexteting 
structure, comprising: 

a support member biduding a flind passage: 
10 an expansion cone coupled to ttie support member; 

an expandable tubular member coupled to the expansion cone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chanber coupled to the fluM passage, the fluid chamberd^ 
15 the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

strurture; 

axiaily displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

25 

148. The method of daim 147, wherein axiaily displacing the expansion cone 
Includes: 

pressurizing at least a portion of the interior cS the tubular meml>er. 

30 149. The method of daim 147, wherein axiaily dis^rtadng the expansion cone 
indudes: 

injecting a fluidic material into the tubular member. 

150. The .method of daim 147, wherein axiaRy displadng the expansion cone 
35 indudes: 
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applying a tensile force to the expansion oone. 

1 51 . The method of daim 147, wherein axially displadng the expansion cone 
includes: 

displacing the expansion cone into the tubular niemt>er. 

152. The method of daim 147, wherein axialiy displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

153. The method of daim 147, wherein axiaily displadng the expansion oone 
radially expands the tubular member by about 10% to 20%. 



154. The method of daim 147, wherein appl^g direct radial pressure to the first 
15 tubular member radially e)qpands the tubular member by up to about 5%. 

155. The method of daim 147» wherein appiyir^ direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure indudes.a 
wellbore casing. 



1 57. The method of daim 147, wherein the preexisting structure indudtt a 
pipeline. 

158. The method of daim 147, wherein the preexisting structure indudes a 
structural support 
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1 59. An apparatus, comprising: 
30 a tubular member coupled to a preexisting structure; 

wherein the tubular member Is coupled to the preexisting structure by the 
process of: . 

positionihg the. tubular menrU}er and an expansion oone within the preextstir^ 
structure; 

35 axialiy displadng the expansion done; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member 



160. The apparatus of dalm 159, wherein axially displacing the expansion cone 

5 includes: ^ 
pressurizing at least a portion of the interior of the tubular member. 

161 . The apparatus of daim 159. wherein axially displadng the expansion cone 

nickjdes: . _ 

10 Irifecting a fluidic material into the tubular member. . 

162. The apparatus of daim 159. wherein axially displadng th? expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

15 

163. The appmtus of daim 159, wherebi axially displadng the expansion cm 
indudes: 

displadng the expansion oone into the tubular member. . 

20 1 64. The apparatus of daim 159, wherein axially displadng the expansion cone ^ 
indudes: 

displacing the expansion cone out of the tubular member. ^ 

1 65. The apparatus of datrp 1 59, wherein axially displadng the expansion cone ^ 
25 radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member racfiaUy expands the tubidar member 1:^ up to about 5%. 

30 167. The apparatus of dalm l^.wherrin applying dbect radial pressure to the 
. tubular riiernber Includes applyirig a radial force at discrete locations. 

168. The apparatus of dalm 159, wherein the preexisting structure includes a 
vreHbore casing. 

35 
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1 69. The apparatus of daim 1 59, wherein the preexisting islructure includes a 
pipeline. 



1 70. The apparatus of daim 1 59, wherein the preexisting structure indudes a 
structural support 

171 . A system for coupling an e)g>andat>ie tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
pree)dsting structira; 

means for andioring the tubular member to the preexisting structure; 
means for axiaUy displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

means for lubricating the interface between the expansion cone and the 
tubular member. 

172. The system of dairn 171 , wherein the nrteans for lubricating the interface 
between the expansion cone and the tubular men^r indudes: 

means for injecting a lubricating fluid into the fraiilng edge of the interface 
between the expansion cone and the tubular member. 

173. The system of daim 1 72, wherein the lubricating fluid has a viscosity ranging 
from atx>ut 1 to 10.000 centipoise. 

25 174. The system of daim 172. wtierein the injecting indudes: 

Injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172. virtierein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of daim 172. wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of daim 1 72, wherein the means for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a seoorKi end 
of the expansion cone. 

178. The system of daim 172, wtierein the means for Injecting includes: 
means for injecting lid>ricating fluid into an interior of the expand cone. 

179. The system of daim 172. wherein the means for injecting includes: 

means for injecting lul)rlcating fluid through ant outer surfeoe of the expansion 

cone. 

180. The system of daim 172, wherein the means for Injecting Indudes: 
means fbr injecttoig the lut)ricating fluid Into a pluraflty of discrete locations 

along the trailing edge portion. 

181. The system of daim 172. wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172. wherein the bbrioating fluid further includes: 
TorqTrimlil; 

EPMudlib:and 
DrillN^lid. 

* \ 

183. The system of daim 1 72. wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudllb;and 
DrillN-Siid. 

184. The system of dairn 711. wherein the means for lubricating the. interface 
between the expansion cone and the tubidar member Indudes: 

means for coating the Interior sivface of the tubidar mentiwr with a lubricant. 

185. The system of daim 171. wherein the means fbr lubricating the Inteffaoe 
between the expansion cone and the tubiriar member indudes: 

means for coating the interfo)r sivfaoe of the tubular member with a first part 
of alubricaht: and 
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means for applying a second part of the lubricant to the interior surface of the 
tubular member. 

1 86. The system of claim 1 84. wherein the lubricant comprises a metallic soap. 

5 

187. The system of claim 184, wherein the lubricant is selected from the group 
consbting of C-Lube-10, CrPHOS-58-M, and OPHOS-58-R. 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
1 0 coefficient of less than about 0.20. 

189. The system of dalm 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 190. The system of daim 184, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

1 91 . The system of daim 1 84, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

20 

192. The system of daim 184, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

193. A system for coupling a tubular member to a preexisting structure, 
25 oonr^rising: 

positioning the tubular member and an expansion cone within the preexisting, 
structure; 

anchoring the tubular member to the preexisting structure; and 

axtelly disptedng the expansion cone relative to the tubular member by 
30 puffing the expansim cone through the tubular member, 

wherein the tubular member Indudes: 

an annular member, induding: 

a wan thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular niember for radial expansions of up to 
• atxnjt 25%. 

5 1 94. A system for coupling a tubular nriember to a preexisting structure, 
comprising: 

injecting a lut>ricating fluid into the preexisting stnicture; 
positioning the tutnilar member an0 an expansion cone within the preexisting 
stnicture; 

10 anchoring the tubuldr member to the preexisting stmcture; and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular nriember. 

195. The ^tem of claim 194. wherein the lubricating fluM 00^ 
15 BAR0-LUB66lJ)-8EAL^ brand drilling mud lubricant. 

196. A system for coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

means for positioning tte expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member. 

wherein the expandable tubular member includes: 

a first tubular memben 

a second tubular nnemben and 

a threaded connection fbr coupling the first tubular rnember to the se^ 
30 tubular member, the threaded connection including: 

one or more sealing members for sealirtg the interface between the first and 
second tububr memt}er5. 

197. The system of daim 1 96. wherein the threaded connection comprises a pin 
35 and box threaded connection. 
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198. The system of daim 196, wherein the sealing memt>ers are positioned 
adjacent to an end portion of the threaded connection. 

S 1 99. The system of daim 196, wherein one of the sealing niemt)ers is positioned 
adjacent to an end portion bf the threaded connection; and wherein another one of 
the sealing memt)ers is not positioned adjacent to an end portion of the threaded 
connection. 

10. 200. The system daim 196, wherein a plurality of the sealing meml)ere are 
positioned adjacent to an end portion of the threaded oonnedion. 

201. A system for coupling an expandal>ie tubular member to a preexisting 
stnicture, comprising: 

15 means for positioning the expandable tubular member and an expansion 

cone within the preexistinjg structure; 

means for anchoring the expandable tubular niember to the preexisting 
structure; and 

means for axialiy displadng the expansion cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portions that are coupled to onQ another by the process 
of. 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and ^ 
curing the sealant 

202. The system of daim 201 ..wherein the sealant Is selected from the group 
30 consisting of epoxies. themnosetting sealing compounds, curebte seaHng 

compounds, and sealing compounds havhg polymerizable materials. 

203. The system of dairh 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 membere;and 
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means for finally curing the sealant after radially expanding the tutnilar 
nien)t>ers. 



204. The system of daim 201 , wherein the sealant can be stretehed up to atXHJt 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein the sealant is resistant to oonvenfional 
welibore fluldic nnaterials. 

10 206. The system of daim 201 , wherein the material properties of the sealant are 
sut)stantially stat)ie for temperatures ranging from about 0 to 450 ^. 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions (rf the tutnilar memt)ers 
1$ prior to coating the threaded portions of the tubular mernt)ers with the 

208. The system of ctaim 207, wherein the primer indudes a curing catalyst. 

209. The system of daim 207, wherein the primer Is applied to the threaded 
20 portion of one of tte tubular members and the sealant is applied to the threaded 

portion of the other one of the tubular members. 

21 0. The system of daim 207. wherein the primer inductee a curing catalyst 

I 

25 211. A system for coupling a tubular nrienfiber to a pree)dstingstm 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axialty displadng the expansion cone relative to the tubular member by 

ptdHng the expansion cone through the expandable tubular memben . 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting strudure; and 
a sealing element positioned between the rings for sealing the interface 
35 between the tubular member and the preexisting sbucture. 
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21 2. A system for ooupBng a tubular meml)er to a preexisting structure, 
comprising: 

positioning the expandable tubular nnember and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubidar member to the preexisting structure; and 
axially displacing the expansion owe relative to the expandable tubular 
member by pulling the expansion cone through the expandable tutHilar member, 
wherein the tubular menfiber includes one or more slots. 

10 

213. The system of daim 212. wherein the slots are provided at a preexpanded 
portion or the tubular member. 

214. The system of daim 212. wherein the slots are provided at a non- 
15 preexpanded portion (tf the tubular member 

215. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting staicture; and 

axially displacing the expansbn cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member. 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member arKl an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axialiy displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to ttie expansion cone; 
Wherein the axial force includes: 
a substantially constant axial force; and 
an increased axial force. 

217. The system of daim 216. wherein the increased axial force is provided on a 
periodic basis. 

218. The system of daim 216, ^wherein the increased axial force is provided on a 
random basis. 

219. The system of daim 216, wherein the ratio of the increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

nrteans for positioning the tubular member and an expansion cone virithln the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axialty dispiadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221 . The systein of ctedm 220. wherein the means for pushing the expansion cone 
indudes: 

means for ir^eding a pressurized fluldic material into oontad with fhe 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting structure, 
comprfeing: 

means for positioning the tubular member and an expansion cone within the 
pree)^ting structure; 
35 means for anchoring the tubular member to the preexisting structure; 
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means for axiaily displacing the expansion cone relative to the tubular 
nierr!t>er t»y pulling the expansion cone through the expandable tubular nnember; 
and 

means for injecting a curable fluidic sealing material between the tubular 
5 member and the preexisting structure prior to axiaily displacing the expansion cone. 

223. A system for coupling a tubular nr^mber to a preexisting stiucture, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expanston cone; and 

means for axiaily displacing the expanston cone relative to the tubular 
-member by pulling the expansion cone through ttie tulxilar member. 
15 . 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member, and 

means for axiaily displacing the expansion cone relative to the tubular 
memt>er by pulling the expansion cone through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preeMsting 
structure, comprising: . 

means for positioning the expandable tubular member, an expanston cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 
30 nrieans for aru:horing the expandable tubular nnernber to the preex^^ 

structure using the anchoring devtoe; and 

means for axiaily displacing the expansion cone. 

226. A system for coupling an expandable tububr member to a preexisting 
35 structure, oomprising: 
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means for petitioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expansion com relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting structim, 
comprising: 

10 means for fixing the position of an expansion cone within the preexisting 

strndure; 

means for driving the expandable tubular member onto the expansion cone 
In a first direction; and 

means for axially displacing the expansion cone in a second direction relative 
IS to the expandable tubular member. 

wherein the firet and second directiond are differmL 

22S. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor, and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubvtor member to a preexisting 
structure, comprising: . . 

means for pladr^ flie expendable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring VhB expandable tububr member to tt^e preexisting 

structure ttiat includes means for pivoting one or more engagement elements; and 

means for axially displacing ttie expan^h oone. 
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230. The system of daim 229. wherein ttie means for pivoting ttie engagement 
elements includes: 

164 
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means for actuating the engagement elements. 



231 . The system of claim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of dalm 229, wher^n the means for pivoting the engagement 
elements includes: 

Id means for displacing the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular mefTd>er and an expansion cone 
15 Into the preexisting structure; 

means for placing a quantity of a fluidic material onto the e)^ndat>le tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displacing the expansion cone. . 

20 234. The system of dalm 233^ wherein the fluidic material comprises a barite plug. 

235. The system of claim 233, wherein the fluidic material comprises a flex plug. 

236. A system for ooupling an expandat>le tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandatile tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injeding a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partially curing the hardenaUe fluidic sealing material; and 
means for axially displadng the expansion cone. 

237. A system for ooupling an expandable tubular memt)er to a preexteting 
35 structure, comprising: 
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means for piadng the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular miember In a 
downward direction. 
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238. A system for coupling an expandable tubular member to a preexisting 
stnjctureroonnprising: 

means for placing the expandable tubular mmber and an expansion cone 
within the preexteting stmcture; 
10 means for Injecting a quantity of a first fluldic material having a fir^^ 

into the region of the preexisting structure outside of the expandable tubular 
member; end 

means for injecting a quantity of a second fiuidic material having a second 
density into a portion of the. expandable tubular member below the expansion oone; 
15 • wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular mwiber and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

noeans for applying an axial force to the expansion cone; and 
means for pressurizbig an interior portion of the expandable tubular member 
25 below the expansion oone. 

240. A system for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

means for piadng the expandable tubular member and an expansion oone 
30 into the preexisGng sbucture; arxl 

means for applying an isxial force to the expandable tubular member. 

241. A system for coupling a tubular member to a preexisting stmcture, 
comprising: 
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means for positioning the tubular nfiember and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 
means for removing the expansion ome; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 member. 

243. The system of daim 241 , wherein the means fior axially displadng the 
exparmlon cone indudes: 

means for injecting a flukJic material into the tubular member. 

15 

. 244. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherelrf the mearis for axially displadng the 
25 expansion cone mdiKles: 

means for displadng the expansion cone out of the tubular mrniber. 

247. The system of daim 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 1 0% to 20%. 
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248. The system of daim 241 , wherein the means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 



r 
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249. The system of claim 241 , wherein the means for applying direct radial 
pressure to the tubular memt)6r indudes means for applying a radial force at 
discrete locations. 

250. The system of dabn 241 , wherein the preexisting structure includes a 
welltx>re casing. 

251 . The system of dalm 241 » wherein the preexisting stmcture includes a 
pipeline. 

252. The system of dalm 241 . wherein the preexisting structure includes a 
structural support 
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